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Preface 


The present volume grew out of the authors’ conviction that “an 
introduction to the field of systematic psychology was needed which 
emphasizes the evolution of contemporary theoretical concepts from their 
historical origins in philosophy and the natural sciences. Most texts are 
oriented around the schools of the early part of the present century, 
leaving the student with the impression that systematic theorizing was 
strictly a by-product of psychology’s early developmental period and no 
longer plays a significant role in the evolution of the science. Although 
the professional psychologist is aware that theorizing plays an active and 
significant part in contemporary psychology, there has been no convenient 
way to introduce the undergraduate major to this important aspect of 
the discipline. 
. In keeping with our evolutionary frame of reference, we have organ- 
ized our book around the traditional topics of the mental processes, In 
each ease we have begun with the emergence of the concept during the 
and traced its evolution through the first half of the 


prescientifie period 
have tried to emphasize con- 


present century. For the most part, we 
temporary trends without neglecting the contributions of the schools. 


While our eut-off point is generally the beginning of the 1950's, we have 
not hesitated to ignore our self-imposed limitation whenever it seemed 
desirable to include a particularly good theoretical or experimental 
illustration that has emerged during the past ten years. 

We should also like to point out that we have followed a "sampling 
technique," striving to present representative theoretieal points of view 
in some depth rather than to undertake what would be a highly superficial 
survey of all major and minor systems. In keeping with this selective 
orientation, we have deliberately emphasized systems and theories in the 
areas of perception and learning, devoting two chapters to each. We 
believe that this is a fair reflection of contemporary interest in these two 
important areas of psychology. 

Finally, by way of limitations, we have made no attempt to cover 


those developments in Continental European philosophy and psychology 
v 
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that are not directly related to the emergence of American experimental 
psychology. In no sense does this represent a value judgment on our part 
as to the relative worthwhileness of the various schools of thought. Cer- 
tainly every psychologist would agree that the French clinical school, 
which we have excluded from the present volume, has played a significant 
role in the evolution of contemporary concepts in abnormal and clinical 
psychology. Rather, our aim has been to hew to the line of the empirical 
tradition which gave rise to the dominant experimental psychology of the 
contemporary American scene. 

It is a pleasure as well as an obligation to acknowledge our in- 
debtedness to our colleagues whose many suggestions and criticisms have 
been of immeasurable assistance. We are especially grateful to Bennet 
B. Murdock, Jr., for his critical reading of portions of the manuscript and 
for his many helpful suggestions through the course of the project. 
Professors Albert H. Hastorf and John W. McCrary of Dartmouth Col- 
lege reviewed the entire manuscript and made a number of valuable 
recommendations. Thanks are also due to Carolyn Long, Louraine Col- 
lins and Miriam J. Benkovitz for their assistance in the preparation of 
the manuseript. Finally, we wish to express our gratitude to the admin- 
istrations of the University of Vermont and Skidmore College for making 
available grants-in-aid to assist in the final phases of our joint under- 
taking. 


Burlington, Vermont 
and 
Saratoga Springs, New York 
May, 1960 
J. P.C. 


T.S. K. 
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Systems and Theories 
of Psychology 


The Evolution of the 
Scientific Method in Psychology 


Introduction 


The story of science as it unfolds down the ages is a record of man's 
greatest intellectual achievement. It is a history of the continuous 
Struggle against ignorance, fear, and superstition—a struggle which has 
not always been successful in any given age, but which over the span 
of recorded history is a proud and Promethean accomplishment indeed. 
uring his brief tenancy of this planet man has reached out far beyond 
the solar system to chart the fringes of outer space and unravel the 
mysteries of the creation of the galaxies. And, here on earth, he has 
kindled those stellar fires which only yesterday seemed forever beyond 
his reach, Even the darkest mystery of all, the nature of life itself, 
Seems well within his grasp; for, within the short span of a few genera- 
tions, the geneticist has learned the secret of the transmission of living 
matter and can modify it at will in lower forms. So rapid has been 
the march of science in our time, it has been estimated we have learned 
More about our universe in one generation than the sum total of all past 
Scientific knowledge up to the twentieth century. 
Meanwhile, what have we learned of man with his unrivaled mind 
and complex behavior patterns? Part of the recent mushrooming of 
Scientific endeavor and accomplishment has been the coming of age of 
Psychology, the science of human behavior. It was less than a century 
ago that man first turned the powerful weapons of science against his 
Of course, men of thought have always been 
Philosophers, artists, writers, and theologians 
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9wn ignorance of himself. 
Interested in human nature. 
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have sought to interpret human conduct from their partieular points 
of view, and many of our valued insights into human nature have come 
from these avenues of approach. But the notion that those methods 
of investigation which won so much knowledge for the natural scientist 
could be applied to the study of man himself is a relatively recent one. 
In a sense, the task of psychology has been to take over the problems 
and questions about human nature that were its heritage from the pre- 
scientific past and seek the answers in the light of modern science. In 
view of recent politieal and military developments, thoughtful people 
would agree that there is no more pressing, urgent task to which science 
could address itself, We have too much knowledge, it seems, of the 
world around us and too little knowledge of the world within. 

Since the science of human nature was launched upon the scientific 
world, psychologists have not always been in agreement as to just how 
they ought to proceed with their investigations. Some, as we shall sce, 
believe psychology ought to ally itself with the natural sciences, while 
others believe it belongs with the social sciences. Among the early 
psychologists were those who felt that the best way to proeced was by 
constructing elaborate theoretical or systematic skeletons on which to 
hang the facts that were rapidly emerging from the experimental labora- 
tories. These systematic-minded psychologists were convinced that a 
thoroughly worked-out point of view would shed new light on old prob- 
lems, direct research into fruitful channels, and make ready a theoretical 
schema within which to interpret the results of such research. For this 
chain of reasoning there was much precedent in the record of the natural 
sciences. Darwin's theory of evolution had revolutionized biology. 
Newton’s conceptualizations of physical laws had made possible several 
centuries of rapid advance in physics, as well as providing a working 
theory of the solar system. Even the more restrieted or miniature 
systems among the other sciences, such as Mendelyeev’s periodic table 
of the elements, provided ample evidence for the scientifie value of an 
orderly and systematie orientation in the pursuit of knowledge. . 

It would be wrong to give the impression that theoretical viewpoints 
are merely remnants from the past of the natural sciences or little more 
than growing pains in the formative stages of a new science such as 
psychology. Nothing would be farther from the truth, for a mere accu- 
mulation of facts without some frame of reference for the interpretation 
of such faets would be chaos, or blind belief and not science. Every 
science grows by theory as well as through the accumulation of factual 
knowledge. Indeed, systematizing facts and gathering facts are really 
complementary processes, and the absence of either leads to confusion 
and wasted effort. Theory without fact is a structure founded on sand, 
and fact without theory is meaningless information useless for building 
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a scientifie structure. Therefore, both contemporary psychology and 
contemporary science in general are an admixture of fact and theory, 
and since theory attempts to bridge gaps in factual knowledge, or to 
go beyond what is known, it is necessarily someone’s point of view. 

Since systematists or theory builders must take into account not 
only facts when erecting conceptual structures, but also any existing 
theories which may be relevant, it follows that theoretical viewpoints 
rarely spring into existence full-blown; instead they are the result of 
an evolutionary process. Each new theory or system is partly new and 
partly old, and the present and the future in science are continuous 
with the past. It will be the burden of this book to trace the evolution 
of contemporary points of view or concepts in psychology to their an- 
cestry in the past. Since the scientific past extends back into philosophy, 
the mother of all sciences, our search will span the centuries back to 
ancient Greece, the fatherland of modern philosophy. 


Science and Methodology 


Today, it is almost a truis 
With a method but that its very 
another way, the heart of science is 
followed by anyone who aspires to be à scientist. This statement im- 
Plies, contrary to a widespread popular view, that any such science as 
chemistry, biology, geology, or psychology is not so much a compilation 
Of faets or collection of impressive apparatus as it is an attitude 
Or willingness on the part of the scientist to follow the rules of the 
Scientific game. Facts have an annoying way of changing, and what 
is truth today may be error tomorrow. Therefore, facts alone are only 
the transient characteristics and not the enduring stuff of true science. 
Apparatus, too, however imposing it may appear, is not science but only 
the tool of science whose application may or may not be scientific. 
Anyone can purchase a white robe and a laboratory full of “scientific” 
paraphernalia, but the possession of such equipment does not qualify 
him as a scientist, Rather, both his scientific status and the value of 
the information he is collecting are evaluated according to the manner 
in which he plans his investigations, the procedures he employs in col- 
lecting data, and the way in which he interprets his findings. It is his 
Standing on ‘these three fundamental steps in scientific methodology that 
tells us whether he is a scientist, an amateur riding a hobbyhorse, or 
Possibly a crackpot. So crucial is the methodology followed in any 
Scientific investigation that no yeputable scientist will accept a fellow 


Scientist's results as valid until he knows precisely what procedures 
Were employed in arriving at those resu 


m to say that science not only begins 
essence is its methodology. To put it 
the set of rules which must be 


Its. This cautions, conservative 
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attitude has been dignified by the special name, operationism, and has 
been elevated into a basic working principle of the natural sciences. In 
formal terms we may define operationism as follows: The validity of 
any scientific finding or concept depends on the validity of the pro- 
cedures employed in arriving at that finding or concept. In effect, this 
means that both the results of an experiment and the conclusions the 
investigator derives from it can never transcend the methodology 
employed. 

Bearing in mind this brief analysis of the importance of methodology, 
it becomes clear that in order to understand systems, schools, or theo- 
retical points of view in psychology we must first have some appreciation 
of the methodology which lies at their very foundation. In the last 
analysis, the exposition of a systematie point of view is a statement of 
its aims, methods, and findings. From what has already been said, 
the value of the findings is contingent upon the validity of the methods 
used in the investigation. However, aims, too, tend to be interwoven 
with methods. Obviously if the scientist’s goal is to investigate the 
nature of the solar system, his methodology will be quite different from 
that which he would employ if he were embarking on a study of Aus- 
tralian mammals. As a consequence of this relationship between aims 
and methods, it becomes apparent that while it is correct to speak of 
the scientifie method, each science has its own specialized methodology. 
It is largely this specialization in aims and procedures which distinguishes 
each science from every other. 

To summarize, it seems logical to begin our survey of systematic 
psychology with a study of the aims and methods which were instru- 
mental in establishing the various systems, for this approach alone makes 
possible an operationistic frame of reference. However, since psychology 
and the methods employed in psychological investigations evolved 
slowly over the centuries, we shall begin by relating the evolution of 
the scientific method in psychology to the development of science in 
general. With this broader perspective as a background, we shall see 
that the problems and methods involved in the understanding of human 
behavior are not new, but represent the evolution of generations of 
thought, research, and debate. 


Psychology within the Framework of Science 


In attempting to relate psychology to her sister sciences as these 
evolved from their common ancestor, philosophy, we are immediately 
faced with a dilemma. Is psychology a natural science or a social 
science? Would it be best to look for the roots of psychology in the 
history of chemistry, physics, and zoology, or should our search begin 
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with those intelleetual movements which led to the development of 
sociology, anthropology, economies, and political science? If we turn 
to history for the solution to our problem we find that psychology evolved 
from a coalescence of natural science and that branch of philosophy 
known as epistemology, or the theory of knowledge. To put it another 
way, great thinkers have always been interested in the problem of the 
validity of human knowledge. Traditionally, philosophers have taken 
special delight in debating this question, and as a result an entire branch 
of philosophy, epistemology, came to be devoted almost exclusively to 
the study of this problem. But when the question is raised as to how 
we obtain knowledge of our environment, it quickly becomes involved 
with such corollary questions as: What are the avenues of knowledge? 
What organ is the repository of knowledge? How well does our mental 
pieture of the physical world correspond to reality? While these are 
philosophical problems, their solution requires some understanding of the 
sense organs, which are the avenues of knowledge, and of the brain as 
both the interpreter of sensations and the repository of experiences. 
Consequently, we need to know something of the physics of light, sound, 
smell, and the other sense modalities. We also need to know how nerves 
and neurons work and how faithfully the brain can reproduce mental 
pictures of physical objects from nervous impluses generated in the sense 
organs by the stimuli from those objects. Obviously what we have 
here is the beginning of a hybrid science that must concern itself with 
relational problems—problems of how the physical, physiological, and 
psychical all relate to each other. And in its beginnings, psychology 


was such a three-way hybrid of physies, physiology, and mental 


philosophy. M" 
As the new science grew out of its infancy, many psychologists 


became impatient with restricting psychological research to the threefold 
problem of mind-body-physical relationships and insisted on broadening 
the young science to include the social, cultural, and interpersonal prob- 
lems of human behavior which make up such a large segment of psy- 
chology today. As a consequence of this division of interests within the 
field, it is impossible to be black-and-white in categorizing psychology 
as a natural or a social science. It is allied to both of these broad areas 
of knowledge, and psychologists according to their own interests and 
theoretical leanings tend to divide themselves along similar lines. Some, > 
notably the physiological psychologists with their strong interest in the 
workings of the nervous system, resemble physiologists more than bd 
do psychologists. On the other hand, some psychologists, at least in dd 
kind of work they do, are more the social than the natural scientists, an 
at a dinner party would find it easier to keep up a conversation we a 
Social anthropologist than with a physiological psychologist. In the 
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face of such a dilemma it seems wise to beat a strategic retreat and let 
the future decide whether psychology will ultimately become a pure 
natural science, or go over into the camp of the social sciences, or simply 
remain as it is. In any case, we can resolve the issue for our purposes 
by examining both sides of the question, first considering the working 
assumptions of the psychologist as a natural scientist and then examin- 
ing those he must embrace as a social scientist. 


Psychology as a Natural Science 


In general, although there are exceptions among individuals, natural 
scientists subscribe to the following credo of four broad principles which 
constitutes their philosophy of science: (1) natural monism, (2) mech- 
anism, (3) operationism, and (4) determinism. Each of these concepts 
will be discussed briefly in turn. 

Natural monism holds that the natural sciences form a family tree 
with physics, chemistry, and the other physical sciences at the roots and 
with biology, physiology, and psychology branching off from the top. 
Stated somewhat differently, physies and chemistry deal with matter in 
its simplest and most fundamental forms, while biology and psychology 
study nature’s most complex organic compounds. Nevertheless, all 
sciences lie along a single continuum, since psychology, according to this 
point of view, can theoretically be reduced to physiology, and physiology 
in turn may be reduced to the physics and chemistry of organic com- 
pounds. Of course, no one has demonstrated that mental processes are 
literally resolvable into the physics and chemistry of brain matter, but 
such an hypothesis has led to many interesting discoveries in the area of 
psychoneural relationships. Moreover, this monistie view does not mean 
the psychologist must sit back with folded hands until the physiologist 
is ready with a complete explanation of the glands and the nervous 
system to which behavior can be related. Instead, the increasingly 
popular view among even the most natural science-minded psychologists 
is to study behavior at the level of behavior, seeking to establish valid 
predictive principles without necessarily attempting to ground them 
in underlying glandular or nervous mechanisms. By analogy, many 
people make good automobile drivers and could learn a great deal of 
predictive value about a new model’s performance characteristics without 
knowing much about the engine. By contrast, the earlier psychologists 
who were interested in developing psychology as a natural science felt 
that a close kinship existed between psychology and the biological 
sciences, and many of them, as will be demonstrated later, made some 
attempt to relate psychological theory to underlying physiological 
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mechanisms. This point of view, it might be noted, has often been 
called “reductionism.” 

Mechanism has many shades of meaning, some of which have 
acquired a bad name. As applied in its most literal sense, mechanism 
means to look upon the universe around us as a vast machine peopled 
by machines. Human behavior, in turn, would be no more than the 
functioning of the bodily machine. According to this extreme view, even 
life itself will ultimately be created in the laboratory. Such literal and 
extremist views enjoyed considerable popularity in the early 1900's, 
especially as a result of the teachings of Jacques Loeb (1859-1924), a 
prominent physiologist of the day, who vigorously championed the 
mechanistic viewpoint in biology. He was dedieated to the goal of 
demonstrating that all living things are elaborate chemical machines and 
are consequently understandable solely in chemical terms. Loeb and 
his associates were fully confident that they were on the track of creat- 
ing life in the laboratory out of inert chemicals. Such radical views 
generated considerable opposition during the first two decades of the 
such a position seems far less extremist in the 


present century. Today, § 
wake of recent scientific advances. However, psychologists are not con- 
ts original sense. Rather, 


cerned with the validity of mechanism in i 
from the point of view of contemporary psychology, mechanism is the 
attitude that man’s behavior, or the functioning of any other subject 
of scientific inquiry, can best be understood without an appeal to external 
explanations; in short it denies the validity of the deus ex machina as 
an explanatory concept. As a result of the general acceptance of this 
Principle, contemporary psychologists do not postulate evil spirits to 
account for bad dreams or demoniae possession to explain abnormal 
behavior. Rather, just as the astronomer seeks to understand the universe 
in terms of natural law, the psychologist attempts to account for man's 
behavior without going outside the individual to achieve this end. 

Operationism has already been defined as the principle whieh 
holds that the validity of a scientific finding or theoretical construct is 
Contingent upon the validity of the operations involved in arriving at 
that finding or construct. Operationism came into modern science in 
1927 and was championed by Perey W. Bridgman, a well-known physicist 
and mathematician (3) 2 Psychologists are in general agreement that 
this principle is applicable in psychological as well as in physical research. 
The student, too, as he examines the systematic viewpoints in subsequent 
chapters would do well to keep this principle in mind, asking himself 
Sueh questions as: What is the evidence ior this theory? Are the ex- 
Deriments which led to this concept Or generalization valid? Is this 

1 Italicized numbers in parentheses refer to the references at 
chapter, 


the end of the 
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conclusion justified? By thus cultivating the operationistie point of view, 
the student, like the mature scientist, will acquire the critieal spirit, 
which is the first mark of scientific sophistication. 

It is also worth pointing out that the operationistic attitude is in 
part a reflection of the more general spirit of self-criticism and self- 
correction characteristic of science. Each facet of human endeavor has 
its critics. There are art critics, literary critics, drama critics, and so on. 
But science is unique in being self-critical and therefore self-correcting. 
The scientist expects criticism, indeed invites it from his fellow scientists, 
since it is only his peers who are capable of relevant and intelligent 
criticism. Naturally, this does not imply that scientists never make 
mistakes or that science alone holds the true answer to every question. 
Rather, it means that the scientist opens his work to criticism, that he 
is willing to change his mind, and that science is not likely to perpetrate 
error for very long. All of this may seem rather obvious, but a moment’s 
reflection on how different the case has been in recent years for political, 
economic, or philosophical systems (and "science") under totalitarian 
regimes will reiterate its importance. 

Determinism is the assumption that everything that happens in 
the universe can be accounted for by definite laws of causation. As 
applied to human behavior the principle holds that all actions are. 
subject to natural laws and must, therefore, be explained in terms of 
the individual's heredity and environment. Consequently, from the 
deterministie point of view freedom of action is an illusion. All choices, 
great and small, are determined by the chain of causes and effects that 
reach back over the individual's entire life history, and even beyond 
into the genetie determiners inherited from his parents. 

Largely because of its antithetical position to free will, determinism 
is sometimes confused with predestination. The latter, however, is a 
theological concept which holds that, irrespective of what the individual 
does, his ultimate fate after death is already determined. 

Psychological determinism implies no such fatalistic view of the 
individual's post-mortem destiny, since scientific determinism deals only 
with earthly matters and does not concern itself with spiritual or theo- 
logieal issues. Neither should determinism be used to rationalize a 
philosophy of irresponsibility by those who argue that if one's behavior 
is determined by his past he is not a free agent and consequently is not 
responsible for anything he does. Such a notion is embodied in the 
story of the slave who was caught stealing by the philosopher Zeno. 
When Zeno got out the whip the slave protested, “Master, according to 
thy teachings it was determined that I would steal from thee and thou 
should not beat me for that which I am not responsible.” Zeno replied, 
“Tt is also determined that I will beat thee.” 
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The answer to these difficulties lies in appreciating the position that 
determinism is a point of view or a working construct in science which 
has led to fruitful research, but is not to be construed as a guide for 
individual conduct. In fact, the ethical tradition of Western civilization 
is one of self-determinism in conduct. This, too, is a useful point of 
view within its own sphere, which, if carried over into the sciences, 
would become ridieulous. For example, any astronomer who "explained" 
the earth's rotation around the sun as due to the earth's desire to go 
around the sun would be laughed out of court. 

In summary, psychology as a natural science subscribes to four 
broad scientific constructs: monism, mechanism, operationism, and deter- 
minism. Their function is to provide the psychologist with working hy- 
potheses to guide him in the conduct of research and in the interpretation 
Each, as we have seen, is useful within its own frame 
of reference, but none is to be construed as an established fact or as an 
ethical principle for the guidance of individual behavior. However, as 
We pointed out earlier in the chapter, some psychologists believe that ' 
their science is more closely allied to the social sciences. Therefore, we 
must consider next the assumptions that underlie psychology as a social 


Science, 


of research results. 


Psychology as a Social Science 


There is no commonly accepted set of scientific principles to which 


Social scientists adhere; and, as a result, the individual scientist has 
Considerable latitude in formulating aims, designing studies or experi- 
Ments, and interpreting results. The greater flexibility that is character- 
istic of the social sciences derives in part from the fact that, as established 
and recognized areas of knowledge, most of the social sciences are 
relatively young compared to the natural sciences. Cima (o 
are comparatively free from the restraints of tradition. Second y, the 
Social sciences deal with highly complex economic, political, sociological, 
and psychological processes in which there is greater room for — 
Views on just how investigations should be conducted. ' In : erede his 
Means that each investigation must stand on its own merits, often without 
the advantage of an evaluation based on prior experience or upon broad 
theoretical principles. For the most part, however, the social scientist, 
like the natural scientist, makes use of studies or experiments, and inter- 
Drets his results with the aid of quantitative Or statistical techniques. 
Perhaps the most striking differences, at least in psychology, between 
the psychologist as a natural scientist and the Ene e a on 
Scientist lie in philosophical orientation and in the x o ca em ve 
Constructs which each employs. In general, the social psychologist tails 
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to see the necessity for grounding psychology in physiology and is there- 
fore not reductionistic in his explanations. , Moreover, he is less interested 
in tracing the antecedents of present behavior back to earlier periods 
in the individual's development. Instead, he tends to emphasize the 
contemporary nature of causative factors in behavior. For this reason, 
he rarely stresses the deterministic point of view, even though he recog- 
nizes the necessity for it. His is a "soft" rather than a "hard" deter- 
minism. Finally, it may be pointed out that his research interests are 
likely to lie in such areas as social psychology, personality, or group 
dynamies, rather than in the traditional fields of experimental or physio- 
logical psychology. 

It has often been said that all generalizations are intrinsically 
invalid, and we would have to admit that exceptions could readily be 
found for any of the above characterizations of either the naturalistic 
or social points of view in psychology. It is impossible to establish 
absolute categories into which scientists can be neatly fitted, just as it 
is impossible to type people into extroverts and introverts or some 
similar dichotomy. Still, such broad generalizations have their value 
as aids in thinking, provided it is recognized that they may not fit indi- 
vidual cases. Meanwhile, we may move on to consider the origins of 
the scientific method, both with a view to discovering just how psychology 
came to launch itself as an independent science and also to seck a better 
understanding of the evolution of the scientific method in psychology. 


The Origins of Science 


The dawn of science was far from a dramatic and sudden burst of 
illumination which forever dispelled the darkness of ignorance and super- 
stition. Instead, science as a whole (as Ebbinghaus’ (1850-1909) once 
said of psychology) has a long past but a short history. In fact, the 
point of view to be presented here envisages modern science as a relatively 
recent system of thought which gradually evolved partly out of and 
partly parallel with two antecedent systems—animism and religion. This, 
of course, does not imply that science has supplanted religion and that 
religion in turn has displaced animism, for both religion and animism 
are still in abundant evidence throughout the world. Rather, it suggests 
that as social orders began to take shape among primitive prehistoric 
tribes, animism was the first organized and more or less universal system 


2 For those persons whose names appear in boldface in Chapters I and II, the 
reader will find brief biographies at the ends of the respective chapters; these 
biographies are arranged alphabetically. Ebbinghaus was an important contributor 
to the early experimental psychology of learning; a discussion of his contributions 
appears in Chapter VI of this book. 
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of thought. Religion evolved much later, whereas science is a relatively 
recent product of the human mind. However, each earlier system re- 
mained in force, even though its explanatory power was diminished. 
Let us trace these developments by considering briefly how each was 
related to the other in terms of their historical antecedents. 

Animism. Animism is the primitive belief system characteristic of 
early totemic social orders and is still found in primitive societies today. 
As men began to form social groups they organized into clans whose 
guiding spirit and supreme authority was a totem. The totem might 
be a bear, rain, a river, or whatever natural phenomenon appeared to 
have potential power over the weal and woe of the clan. The totem 
was consulted as an oracle, was offered sacrifices to propitiate its wrath, 
and in general was worshiped as a kind of primitive god. Animism also 
meant attributing spirits to clouds, plants, or anything that moved or 
seemed potentially powerful. This naive conception of causality is some- 
times found in children's explanations of why clouds move or why the 


wind blows (11). However erroneous, animism was nevertheless the first 
since it involved an attempt to 


These are the aims of con- 
and interpretations are, to be 


faltering step on the road to science, 
understand, predict, and control nature. 
temporary science, but the methodology 
sure, totally lacking in animism. 


Religion. As is true of animism, the origins of the ancient religions 


are obscured by the mists of antiquity. However, there is good reason 
to believe that religion evolved as a natural outgrowth of animism (7). 
When specialization of function began to take place in the clan society, 
some members became warriors, others hunters, and still others assumed 
the position of medicine men. Those who specialized in priesteraft took 
over the office of dealing with the totem. Theirs was the job of inter- 
Dreting the wishes of the clan to the totem and the totem to the clan. 
Gradually a body of ritual, symbolism, and dogma accrued to the office, 
and in this manner a primitive religion evolved. Still later, new religions 
came into existence largely through revelation to individuals who then 
became the prophets and promulgators of the new creeds. Primarily 
because of their origins, most of the major religious systems are charac- 
teristically authoritarian, dogmatic, and founded on revelation rather 
than on rationalistic speculation or experimentation. As a consequence, 
religion and science are grounded on antagonistic principles. However, 
9n the positive side, many great theologians have attempted to rationalize 
religious beliefs and in the process have made searching inquiries into 

uman nature and its relationship to the deity. This method of seeking 


knowledge is the rational method so familiar to the philosopher. Ration- 
ied over into science, and 


alism in religious secular philosophy has carried 
every scientific deduction or hypothesis is an inquiry that must be put to 
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nature for an answer. Thus, religion is not necessarily antagonistic to 
the spirit of inquiry, and this self-same spirit in a different frame of 
reference becomes the quest for scientific knowledge. 

Science. Unlike animism and organized religion, science is essen- 
tially a Western concept. Science, especially science as a sacred cow, in 
no sense occupies such a prominent place in Oriental thinking as it does 
in our culture. This geographical dissimilarity in attitudes extends into 
other areas such as politics, economics, and agricultural systems. In part, 
this is a reflection of the fact that our Western heritage in its various 
manifestations stems from a common intellectual ancestor, ancient Greece. 
But, in another sense, we may take the position, at the risk of reflecting 
a Western bias, that the progressiveness and sophistication of a culture 
may be measured in part by the relative admixture of animism, religion, 
and science in ascending order of desirability. 

Finally, in attempting to interrelate animism, religion, and science we 
may borrow from the philosopher Hans Vaihinger (12), who suggested 
that in the evolution of thought an ideational shift takes place in the 
direction of myth — dogma > hypothesis > myth. Thus, what at first is 
animistic myth becomes religious dogma, but with increasing knowledge 
such dogmas are challenged successfully and retreat into hypotheses. 
Those unable to stand the test of time finally return once again to myths. 
Such, certainly, has been the fate of the old Greek and Roman religions. 
But in a sense science, too, is no more than a set of fictions or myths 
which work in practice. The physicist, chemist, or psychologist con- 
structs elaborate theoretical or “fictional” systems which “explain” only in 
the sense that they hang together and account for scientific observations. 

In so far as we have any records, science as we know it appears 
to have originated among the ancient civilizations of both the old and 
new worlds. We find evidence of scientific accomplishments, often 
striking in their intellectual sophistication, among the Sumerians, Egyp- 
tians, Aztecs, and Greeks (3, 4). Each of these ancient peoples realized 
a relatively high degree of civilization which is a prerequisite for the 
emergence of science. Here, however, we shall be concerned only with 
the development of science among the Greeks, since it is to them that the 
origins of European thought, and incidentally psychology, can be traced. 

Science among the Greeks? There were two branches of Greek 
thought significant for the development of modern science. These were 
cosmology and rationalism. Cosmology is the study of the cosmos—how 
it originated, its evolution and structure. This school of thought was 

_ typified by the teachings of the philosopher Democritus, one of the 

later cosmologists, who postulated an atomic theory of the universe. In 

3 The account of Greek science and philosophy has been drawn from Boring Qq), 
Murphy (10), Brett (2), and Durant (6). 
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general, the cosmologists were reductionists, trying to resolve the physical 
universe into the irreducible elements of which they believed it to be 
fashioned. However, some of Democritus’ predecessors were enlightened 
enough and broad enough in their interests to give a correct explanation 
of eclipses, to formulate a gas condensation theory of the origin of the 
universe, to argue that the stars are balls of fire, and finally to antedate 
Darwin’s theory of the origin of the species by a process of natural 
selection. However, to maintain a proper perspective it must be admitted 
that much of Greek science was also childish and unworthy of a modern 


high school student. 
' Generally speaking, 
rialistie and mechanistic, in kee 


the speculations of the cosmologists were mate- 
ping with their attempts to formulate 
models of the universe. This empirical or experimental philosophy never 
disappeared from Grecian thought. For a time, however, it was obscured 
by the rationalists, typified by Plato, and by the Sophists, noted for 
their love of argument and their devotion to tricky reasoning. But the 
empirical spirit re-emerged in Aristotle, who has often been called the 
World’s greatest thinker. Whether or not he deserves such an exalted 
title, it is true that he had an intellectual finger in all sorts of pies. He 
tried to span the scope of knowledge as it existed in his time. He was a 
logician, aesthetician, biologist, ethical theorist, and the administrator of 
an educational institution. He wrote dozens of works not only in philos- 
Ophy but also in physics, biology, meteorology, psychology, and polities. 
It would be invidious to single out any one contribution of Aristotle’s for 
Special emphasis, but for our purposes it is noteworthy that he wrote a 
Psychological treatise in which he systematically dealt with the various 
Mental processes of sensation, perception, memory, and the like. The 


Modern writer and educator Will Durant, in his Story of Philosophy, calls 
Aristotle “the Encyclopaedia Britannica of ancient Greece.” So powerful 
Was the domination of his intellect that he is generally acknowledged to 


be the father of modern science, and his word was law up to the time 


of the Renaissance. 
Plato and the ratio 


enlightenment on phil hieal proble 
: philosoph P : S 
mg which we today call deductive as opposed to inductive. To put it 


another way, the rationalist is convinced he can get at the truth by the 
Use of reason, and believes that knowledge derived from reason is just as 
Valid as, and often superior to, knowledge originating from sense per- 
Ceptions, Such, for example, was the basis for Plato’s philosophy; which 

ecause of its subjective orientation is something of a mixture of poetry, 


Science, and art - | 
Plato is most widely known for his Republic and for his interest in 
an ideal state—or Utopia, to use the name made famous by Sir Thomas 


nalistic movement. The rationalists sought 
ms by exercising the kind of think- 
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More in 1516. It was his desire to found a brave new world which led 
him into psychological speculation, since to create Utopian conditions 
for the betterment of man necessarily demands a knowledge of human 
nature. It is interesting to note that in his speculation on human nature 
Plato concluded that man’s behavior stems from three sources: desire, 
primarily sexual in nature; emotion, which arises from the heat of the 
blood; and knowledge, stemming from the head. In a Utopian society 
the man of desire would be assigned the job of running business enter- 
prises; the man of emotion would be trained as a soldier; the man of 
reason would become a philosopher; and, understandably enough, phi- 
losophers would govern Utopia. 

Plato also posed a psychological problem which we shall see has 
persisted down through the ages to contemporary psychology. This was 
the problem of the nature of mind and body and their relation to each 
other. Plato took a dualistic position separating the two and asserting 
that they were different entities. Plato, of course, did not resolve the 
dilemma by separating them, but he was clearly more interested in the 
nature of mind than of body. The material body, he pointed out, perishes 
all too soon, but mind is permanent in the sense that ideas may live on 
for generations after the body has turned to dust. For this reason, in 
Utopia mind is to be cultivated by education so that ideals and worth- 
while generalizations might bring order and reason into man’s too often 
chaotic ideas. 

By way of summarizing the contributions of this classic society to 
the development of the scientific method, we may credit the cosmologists 
with originating both naturalistic observation and the notion of under- 
standing the unknown by reducing it to its constituent elements. Both 
of these methodological approaches are fundamental first stages in every 
science, whether ancient or modern. From Aristotle we have the idea of 
organizing the phenomena of nature into broad descriptive categories, 
which is the second stage in scientific endeavor, since before we can 
explain natural phenomena we must describe them and put them into 
some kind of order. Plato and the rationalists were less the scientists 
and more the philosophers, yet their rationalistic approach has its counter- 
part in the hypothetico-deductive method in modern science wherein the 
scientist attempts to postulate a rational set of assumptions to be tested 
by experiment. 

Finally, we ought to mention the fact that one school among the 
ancient philosophers recognized the value of quantitative, or mathemati- 
cal, methods. Mention of this group was omitted in the previous discus- 
sion since they belonged to neither the cosmologists nor the rationalists, 
but constituted a school unto themselves. Euclid and Pythagoras, two 
prominent Greeks who interested themselves in mathematical methods, 
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are universally known at least by hard-pressed high school students who 
must learn their theorems. Today quantitative methods play a crucial 
part in both the natural and the social sciences. Thus, the Greeks in 
essence recognized what we today believe to be four important stages in 
the scientific method: (1) naturalistic observation; (2) analysis and 
classification of natural phenomena into meaningful categories; (3) the 
formulation of hypotheses of cause and effect on the basis of such 
analyses; and (4) the value of quantitative methods. All that remains 
is to test the hypotheses by experiment or by critical observations. In 
this the Greeks were quite limited, although they did carry out a few 
crude experiments. The experimental attack on nature had to wait for 
many centuries before coming into its own. However, it is to the great 
credit of this ancient people that they were able to develop what amounts 
to the essence of a sophisticated scientific methodology more than two 


thousand years ago. 


Science in the Middle Ages and Renaissance 

With the death of Aristotle and the collapse of the Greek city-states, 
Grecian science and philosophy suffered a decline. Barbarian invasions 
swarmed down over Europe, and at the same time Christianity began to 
catch fire and spread out from the Middle East. These agen and 
religious upheavals led to an intellectual darkness in the West that is 
Popularly characterized as the Dark Ages. The atmosphere was domi- 
nated by authoritarianism, both political and theological; and as ovd 
quence scientific progress came to a virtual halt. The science ks si e 
Was considered law in its sphere, and the Church actively discouraged 
independent scientific inquiries, which might embarrass or challenge the 


teachings n law. . R ; 
ciiin: out in the history of science during the 1400 died 
1500's will be mentioned briefly. First there was Da uo 
engineer, geologist—in fact, all-around genius. Copernicus, 2M isa 
to this period. He postulated a heliocentric theory of a ar — 
IM opposition to the ancient Ptolemaic view which placed the ear a 
of course, famous for his 


the center of the solar family. Galileo is, c i 
experiments with falling objects at the Leaning Tower of Pisa, but his 


astronomical observations in support of Copernicus bows hola = ea 
Cant contributions. Finally, Francis Bacon, the Britis hsc : ese e 
be mentioned since he successfully challenged the notion ha Red 
Science was the last word and thus led the break api : vet s 
None of these intellectual giants is directly related to 2 ev Var > 
Psychology, but indirectly these and men of B m vds es 
atmosphere in which scientific inquiry could once again flourish. s 
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quently, they are important in the general evolution of modern science. 

There was, however, one medieval scholar who is an exception 
because he stands in a direct relationship to the history of modern 
psychology. This was a French philosopher and mathematician, René 
Descartes (1596-1650). Descartes in many ways symbolizes a transition 
from the Renaissance to the modern period. In his philosophy he was 
in some ways a throwback to the Greeks, but at the same time was 
responsible for certain revolutionary ideas that contributed to the emerg- 
ing intellectual enlightenment. Descartes, like Plato before him, was 
dualistic in his treatment of the mind-body problem, but a special kind 
of dualist who believed that although mind and body were separate, they 
nevertheless interacted with each other. For this reason Descartes is 
called an interactionist. He decided that the site of interchange between 
mind and body was the pineal gland, located at the base of the cerebrum. 
We still are not certain just what this gland’s function is, but no 
modern psychologist believes it is a two-way gate between body and 
mind. In other respects Descartes anticipated modern psychology more 
accurately. He championed the mechanistic point of view and urged 
physiologists to use the empirical method of dissection in order to dis- 
cover the machinery of the body. To some extent he must have engaged 
in this then-frowned-upon practice since he left amazingly accurate 
descriptions of the nervous system. While he stuck to the old Greek 
notion of the nerves as conductors of “animal spirits," he did never- 
theless anticipate modern discoveries by arguing that the brain originates 
the nervous impulses which travel out over nerves. 

From Descartes onward the development of modern science was 
rapid and prolific. It would not be feasible to trace its further progress 
in a general way; 
only those intellectual developments which are directly related to the 
emergence of psychology. Indeed, for a while we shall turn away from 
Science altogether in favor of pursuing certain developments in British 
philosophy which, as was pointed out earlier in this chapter, corjesced 
with physiology, ultimately to produce psychology. When we have com- 
pleted our survey of British philosophy we shall return briefly to the 
further developments in natural science which are relevant for psychology. 


British Empiricism* 


The ancient Greek modes of*thou 
are reflected in British an 
and eighteenth centuries, 


ght, empiricism and rationalism, 
d Continental philosophy in the seventeenth 
Descartes, as we have already pointed out, 


ount of the British Empiricists the reader should consult 


* For a more detailed acc 
Boring (1), or Murphy (10) 


rather, we shall narrow our perspective to encompass + 


r 
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was mechanistic in his thinking and leaned toward empirical observa- 
tion in studying nature. Yet, he also had a rationalistic side, since he 
believed in the value of a priori axioms in philosophical speculation. 
In general, the British philosophers associated themselves with the em- 
pirical tradition, while on the continent of Europe both points of view 
had their adherents. Several of these philosophers’ contributions will be 
considered in some detail, since they deal with psychological problems 
which have a bearing on both the methodology and systematic structure 
of modern psychology. 

We may begin with Thomas Hobbes (1588-1679), who opposed 
Descartes’ notion of innate ideas and instead held that sensations are 
the source of all knowledge. Memory and imagination he explained as 
decaying sense impressions held together by association. These teach- 
ings initiated the philosophical school of empiricism and paved the way 
for the psychological school of associationism. Thus, empiricism places 
the origin of mind in sensation and accounts for the higher mental 
processes, such as memory or imagination, as complexes of persistent im- 
pressions held together by association. The associations in turn are 
said to arise because of certain conditions that exist at the time of im- 
pression, such as repetition and contiguity. It is for this reason that 
“grass” brings to mind “green,” because we repeatedly experience visual 
and auditory sense impressions of the two ideas in close temporal con- 
tiguity. We shall return to the problem of the association of ideas in 
the chapter on learning, where associationism as such is treated more 
fully. Meanwhile, we may reiterate that Hobbes’ importance lies in 
the fact that he stimulated both the empirical and associationistic move- 
ments in British philosophy, which ultimately carried over into 


_ psychology. 


John Locke (1632-1704) extended Hobbes’ principle of the empirical 
sources of human knowledge. In his Essay Concerning Human Under- 
standing, Locke put the essence of his doctrine in the now famous com- 
prison of the infant’s mind to a tabula rasa, or blank paper, upon which 
experience writes. By holding that the infantile mind is a blank, Locke 
was denying the existence of innate ideas and asserting instead that all 
knowledge derives from experience; hence all knowledge is empirical. 
Part of his doctrine had to do with another problem of interest to 
psychology, and this was a distinction which he drew between “primary” 
and “secondary” qualities. Primary qualities are inherent in external 
objects, while secondary qualities are dependent upon the mind. Thus, 
the size of a house is a primary quality inherent in the physical structure 
of that house. The color of the house or the recognition of the archi- 
tectural period to which it belongs is dependent on the experiencing 


person. `` 
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The problem Locke was struggling with is often heard in another 
setting in the old folk puzzle which is stated somewhat as follows: If 
a tree falls and there is nobody around to hear it, does it make any 
noise? The answer depends on the frame of reference one assumes. 
Physieally, there is sound in the sense that the tree certainly creates a 
molecular disturbance in the atmosphere, but psychologically there is 
no “sound” if there is no one to hear it. Locke's position has reappeared 
as a distinction in modern psychology between the physical situation 
and the psychological field (8). All people listening to the same radio 
or viewing a beautiful landscape are experiencing identical physical 
stimuli. This is the physical situation, but each perceives the situation 
differently according to his motives, past experience, and intelligence. 
Each individual's perception is a psychological field unique for each 
perceiver. 

George Berkeley (1685-1753) , Locke's successor in British empirical 
philosophy, carried the problem of inherent versus secondary qualities 
to its logical extreme by denying the validity of Locke's distinction. He 
asserted there were no primary qualities, but that all knowledge is 
dependent upon the experiencing person. This would mean that even 
those seemingly well-entrenched physical qualities of shape, size, position, 
and the like are in effect man-made constructs which we attribute to 
the environment. The only “reality” is mind. Berkeley’s extremist 
position never gained popular support either in his own field of philosophy 
or in science. This is understandable in view of the fact that such a 
position essentially precludes the possibility of any kind of collective 
philosophy or science, since there would be no constancies upon which 
to base these disciplines. 

In addition to this philosophical tour de force Berkeley contributed 
the first book primarily devoted to the analysis of a psychological 
problem. This was his treatise entitled A New Theory of Vision. In 
it he dealt with the problem of how we perceive depth in space in spite 
of the two-dimensional nature of our retinas. His solution anticipated 
modern scientific knowledge quite accurately, since he included what 
we today call the physiological cues of convergence and accommodation 
and the psychological cues of interposition, shadows, and aerial per- 
spective. 

Finally, it is worth mentioning that Berkeley subscribed to the 
principle of association in accounting for the more complex process of 
the relation of experiences and ideas to each other. Thus, he continued the 
associationistic tradition originating with his predecessors Hobbes and 
Locke. 

David Hume (1711-1776) not only agreed with Berkeley as to the 
nonreality of matter apart from the experiencing mind, but went a step 


—— a 
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further. He abolished “mind” as a true entity or substance. Mind, 
Hume argued, is only a name for the flow of ideas, memories, imagination, 
and feelings. Moreover, mind, like matter, is a “secondary quality” 
observable only through perception. When we think we are perceiving 
mind we are merely perceiving separate ideas or internal sensations. 

Not satisfied with applying the coup de grâce to mind, Hume pro- 
ceeded to abolish any notion of lawfulness in nature. Scientific laws, 
he argued, are in no sense the children of nature, but fictional constructs 
in the minds of men. Thus, we arrive at the position where nature, 
mind, and natural law are no more than ideational phenomena. In 
Hume's time such ideas were shocking and spelled radicalism with a 
vengeance, for they destroyed the very foundations of rational thought, 
science, and psychology. The dogmas of religion and the principles of 
science were no longer the eternal truths that men had traditionally 
believed them to be. 

Even though Hume had done away with mind, there remained the 
problem of ideas, memory, and imagination. It seems one cannot do 
away with “mind” completely! Hume distinguished between ideas of 
memory and ideas of imagination. Ideas of memory were essentially 
faint sense impressions characteristically similar to the original im- 
pression from which they were derived, Ideas of imagination were less 
distinct than ideas of memory, since the imaginative processes are less 
closely related to the original source of stimulation. Hume went on to 
discuss simple and complex ideas, the latter of course posing the problem 
of what causes ideas to cohere into complex cognitive structures. In 
keeping with his philosophical predecessors, Hume invoked the doctrine 
of associationism to account for the connectedness of complex ideas. 
Associational attraction could in turn be reduced to the “laws” of associa- 
tion, which for Hume were ultimately reducible to resemblance and 
contiguity. This aspect of Hume's psychology we shall deal with more 
fully in the chapter on learning. For the present it is sufficient to 
reiterate the strong affinity between the philosophical position of em- 
piricism and the psychological doctrine of associationism. In a sense 
each demands the other, for both views are mechanistic in their attitude 
toward mind. Moreover, both are reductionistie and highly analytic in 
their approach to both epistemological and psychological problems, and 
these same trends were carried over into psychology when it came of age. 

In this same tradition we may briefly mention David Hartley (1705- 
1757), who is rated by Boring (1) as the founder of associationism as 
a distinct school within philosophy and psychology. Hartley, Boring 
adds, was an “Important” but not a “great” man. This characterization 
our historian justifies on the grounds that Hartley systematized and 


organized the various threads of thought from Hobbes to Berkeley, 
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formulating them into the formal doctrine of associationism, but was 
not the originator or discoverer of new ideas or insights into the nature 
of mind. For this reason we need only mention that Hartley's formal 
laws of association were contiguity and repetition, and pass on to 
James Mill, and his son John Stuart Mill, the last of the philosophers 
in our survey of the empirical-associationistic tradition. i 

James Mill (1773-1836) was the greatest associationist of them 
all, and carried the doctrine to its logical extreme in a kind of reductio ad 
absurdum. He began by subscribing to the by now familiar notion 
that sensations and ideas are the primary stuff of mind. Knowledge 
begins with sensation, whereas perceptions or ideas are derived processes 
or complexes, Thus, once again we have the familiar argument that 
mind is developed from elements and can therefore be reduced to elements 
by analysis. Perhaps no better illustration of this kind of thinking 
occurs than in the following often-quoted passage from James Mill’s 
Analysis of the Phenomena of the Human Mind, Vol. I, p. 115. 


Brick is one complex idea, mortar is another complex idea; these ideas, with 
ideas of position and quantity, compose my idea of a wall. My idea of a plank 
is a complex idea, my idea of a rafter is a complex idea, my idea of a nail is a 
complex idea. 

These, united with the same ideas of position and quantity, compose my 
duplex idea of a floor. In the same manner my complex ideas of glass, wood, 
and others, compose my duplex idea of a window; and these duplex ideas, united 
together, compose my idea of a house, which is made up of various duplex ideas. 
How many complex, or duplex ideas, are all united in the idea of furniture? 
How many more in the idea of merchandise? How many more in the idea called 
Every Thing? 


So extreme were James Mill's doctrines that his own son, John 
Stuart Mill (1806-1873), took issue with them on a very fundamental 
point. This was to argue that elements may generate complex ideas, but 
the ideas thus generated are not merely the sum of the individual parts. 
James Mill had previously argued that simple ideas combine into complex 
ideas. But in John Mill's way of viewing the matter a new quality 
emerges which may be unrecognizable as a mere conglomeration of 
elements. If, for example, we add blue, green, and red lights in proper 
proportions we get white. But the naive observer would never have 
predicted such an outcome, and even the sophisticated observer cannot 
see the separate colors in the final product. John Mill’s critique of his 
father’s doctrine anticipated an important tenet of Gestalt psychology, 
which is often quoted in the catch phrase "The whole is greater than 


the sum of its parts.” è 


It would be well, before we leave the empiris and associationists, 


The Physiological Inftuence 21 


to recapitulate the various lines of thought that came down to psychology 
from this philosophical tradition by the third quarter of the nineteenth 
century. To begin with, the problem of the nature of mind first formu- 
lated by the Greeks had already undergone considerable evolution from 
its inception to the time of the Mills. The Greeks provided general - 
answers, but answers which were in themselves largely fresh problems. 


To recognize that mind and body differ in nature, to suggest that analysis 
into elements accounts for the problem of combinations of the many 
into one unitary whole, and to pursue two opposed methodological 


approaches—empirical and rational—in many ways raises more questions 
than it answers. We might, in a phrase, say the Greeks posed the 
problems for the future to answer. 

When philosophy freed itself from dogmatism and subservience to 
the rationalistic approach, the same old problems presented themselves 
anew: What is mind? How does it develop its complex cognitive struc- 
tures? What are the laws of memory? The empirical-associationistic 
tradition found the answers in elementalism and associationism. Mind 
is built from sense experiences. These experiences provide simple ideas 
or memories which coalesce into complex ideas by virtue of associations 
which in turn arise through contiguity, repetition, similarity, and so on. 
In understanding mind, then, the most promising approach was held 
to be the empirical, atomistic, and mechanistic. In short, philosophy 
was becoming “scientific” and turning away from its traditional rational- 
ism. What was needed was an experimental or observational attack on 
these problems and issues. Philosophy had done all it could. The stage 
was set for the introduction of the methods of the natural sciences to 
attack the problems of mind. 


The Physiological Influence 
We left the natural sciences at the Renaissance when we began our 
excursion into philosophy. We must now return briefly to developments 
in physiology during this same period which had a profound influence 
on the fate of the new psychology. In doing so we span three quarters 
of a century—from 1800 to the 1870’s—the period when the physiological 
foundations were being laid for modern medicine. Great strides were 
being made in the understanding of the nervous system, that most 
complex of all physiological problems. At the same time, in their 
research interests physiologists were moving more and more into the 
chology. When this happened we began to have a 
physiological psychology devoted to the task of discovering the nervous 
| mechanisms which underlie the mental processes. Such an approach 


seems promising on After all, the philosopher can speculate on and 
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rationalize the nature of mind forever, but this does not convince the 
natural scientist that the answers given are correct. More to the point 
would seem to be a direct attack on the sense organs to discover the 
nature of sensation and a direct study of the brain to uncover the neural 
equivalents of mental processes. This is the task of physiology. 

Experimental physiology. Physiology became an experimental dis- 
cipline in the decade of the 1830's. Major responsibility for this develop- 
ment is assigned to two great men of the period, Johannes Müller 
(1801-1858) and Claude Bernard (1815-1878). Both were strong advo- 
cates of the experimental method in physiology, and each made significant 
and lasting contributions to his chosen field. Müller is noted for two 
contributions, First, he wrote a Handbook of Physiology (which came 
out in several volumes between 1833 and 1840) in which he summarized 
the physiological research of the period, thus presenting an impressive 
body of knowledge in support of the new standing of physiology as an 
independent science. Second, Müller is also famous both in physiology 
and psychology for his doctrine of the specific energies of nerves. In his 
statement of the doctrine, Müller pointed out that we are only indirectly 
aware of our world through stimuli arising from the environment, which 
in turn generate nervous impulses in our sense organs and nerves. But 
even more important was the principle contained in the doctrine that 
each sensory nerve has its specific energy so that the arousal of a given 
nerve always gives rise to a characteristic sensation. 'The optic nerve 
when stimulated results in a sensation of light, and stimulation of the 
auditory nerve gives rise only to auditory sensations. Even if nerves 
are stimulated by inappropriate stimuli they still respond with their 
characteristic sensation, provided they respond at all. William James, 
a later psychologist with a beguiling style of writing, put Müller's 
doctrine in this fashion: If a master surgeon were to cross the optic and 
auditory nerves we would see the thunder and hear the lightning. : 

It is this aspect of Müller's doctrine that is most important, since it 
stimulated a good deal of research seeking to establish functional local- 
ization within the nervous system and specificity of sensory organs on 
the periphery of the body. As it turns out, it is not that nerves are 
specific in their energies but that the brain centers where they terminate 
specialize in their functions. We shall return to this problem again in con- 
nection with our study of sensory processes in Chapter Ill. 

Claude Bernard was an early French physiologist who experimented 
in an area which in recent years has turned out to have considerable 
significance for psychology. Broadly speaking, we refer to the endocrine 
processes, which along with the nervous system are an important in- 
tegrating mechanism in the body. Bernard correctly identified the sugar- 

5 Paraphrased: Briefer Course, p. 12. 
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storing function of the liver and related it and other physiological effects 
to what he called the *constant internal environment." He saw the blood 
stream with its relatively stable thermal, carbohydrate, and saline levels 
as an internal environment which maintains a steady state for the cells. 
A great deal of subsequent work on the physiological mechanisms of 
constancy was done by the Harvard physiologist, Walter B. Cannon 
(1871-1945) (4), who called the over-all process homeostasis. The study 
of steady states is a lively area of research in contemporary psychology, 
especially in the field of food selection and preferences which are believed 
to be influenced by homeostatie processes (9). 

Brain. functions and methods. Several men contributed to the ex- 
perimental study of brain functions, both by discovering functionally 
specialized areas and by introducing what were to become widely used 
research methods in physiological psychology. 

First, a Scots physician, Marshall Hall (1790-1857), pioneered in 
the investigation of reflex behavior. He observed decapitated animals, 
noting that they continued to move for some time if appropriately 
stimulated. From such observations Hall concluded there are several 
levels of behavior dependent upon certain broadly localized brain areas: 
(1) voluntary movement, a function of the cerebrum, or large brain; 
(2) reflex movement, dependent on the spinal cord; (3) involuntary 
movements, dependent on direct muscular stimulation; and (4) res- 
piratory movements, dependent upon the medulla. 

Pierre Flourens (1794-1807) extended Hall's experiments to include 
the systematie destruction of the cerebrum, midbrain, medulla, cere- 
bellum, and spinal cord in animals. He concluded on the basis of 
alterations in the animals’ behavior following such destructions that the 
higher mental processes are governed by the cerebrum. The midbrain in 
turn contains centers for the control of visual and auditory re- 
flexes, while the cerebellum governs coordination. The medulla is a 
center for the control of respiration, heartbeat, and other vital func- 
tions. 


Hall's and Flourens’ conclusions, though very broad, are still sound. 


But more important than the conclusions themselves is the fact that 
these men attacked the functions of the brain experimentally in opposi- 
tion to the unscientific procedures of the phrenologists, who were popular 
at the time. The importance of Hall and Flourens lies in the fact that 
they introduced into psychology the method of extirpation of parts, 
whose essence consists of studying a part's funetion by removing it and 
anges in the animal's behavior. 

art of the nineteenth century saw the introduction of two 
derstanding of the brain. One of these was 
d by Paul Broea in 1861, and the other 
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the method of electrical stimulation announced by Fritsch and Hitzig 
in 1870. Broca discovered the speech center, and for this reason it is 
often called “Broca’s area." It happened quite by chance that he was 
given the care of a patient who for many years had been hospitalized 
because of an inability to speak intelligibly. Shortly before the patient 
died Broca examined him carefully, and after the man's death performed 
an autopsy. He discovered a lesion in the third frontal convolution of 
his former patient's cerebral cortex and announced this as the speech 
center. 'This marked the introduction of a new method, the clinical 
method, as well as the discovery of a new brain center. The clinical 


method has proved a valuable supplement to the method of extirpation. | 


Since it is not possible to perform extirpations on human beings, we are 
forced to accept the next best thing from nature in the way of lesions 
caused by tumors or injuries. 

Fritsch and Hitzig worked jointly to explore the cerebral cortex 
with weak electrical currents. Contrary to the prevailing opinion of the 
day, which held the brain to be unresponsive to stimulation, they found 
that stimulation of certain areas did result in motor responses. The 
usefulness of the electrieal method has been greatly extended since its 
introduction by Fritsch and Hitzig; and with the invention of precise 
electronie equipment in recent years, this method has become the single 
most important technique for studying brain functions. 

This, in brief, is the story of the main developments that were 
occurring in physiology just prior to those events which established 
psychology as an independent science. Thus, while the philosophers were 
paving the way for an experimental attack on the elements of mind and 
their interrelationships in the form of higher mental processes, the 
physiologists were tackling the neural mechanisms underlying behavior. 
Both trends are clearly revealed in the methods and systematic orienta- 
tion of the initiators of the new experimental psychology. To these men 
we turn our attention in the following chapter. 
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Aristotle 


Aristotle was born in 384 B.c. at Stagira, a Macedonian city about two 
hundred miles north of Athens. His father was a court physician, and as a 
youth Aristotle had both opportunity and encouragement to develop a scientific 
turn of mind. At eighteen he went to Athens to become a pupil in Plato's school. 
Plato, the great teacher, spoke of his brilliant pupil as the Nous or very intellect 
of the Academy. Plato, in turn, exerted a profound influence on his pupil—an 
influence which is reflected in the happy balance of Aristotle's interests. His 
love of science, inspired by his physician-father, was tempered under Plato’s 
tutelage by an equal appreciation of philosophy, politics, and metaphysics. 

After leaving Plato’s school Aristotle founded an academy of oratory, num- 
bering among his pupils a wealthy young man, Hermais, who was to become the 
ruler of the city-state of Atarneus. After achieving this position, Hermais re- 
warded his former teacher by inviting Aristotle to the court and arranging a 
marriage between the philosopher and his sister. 

About a year later Aristotle was called to the court of Philip, King of 
Macedonia, at Pella to undertake the education of young Alexander, destined to 
become Alexander the Great. When Alexander laid aside his books to take up 
the sword, Aristotle returned to Athens and started a school which he called 
the Lyceum. Here he walked about as he taught, hence the name Peripatetic by 
which his-school and sect are known. For a dozen years he dominated the field 
of learning while Alexander conquered empires. When Alexander died and an 
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anti-Macedonia party came into power in Athens, Aristotle was charged with 
impiety. Recalling, no doubt, the fate of Socrates, Aristotle fled to Chalcis, where 
he died in 322 ».c.—some say by drinking hemlock. 

With Aristotle's death Greece had lost her greatest philosopher, for Aris- 
totle's contributions were manifold. His works include treatises in the physical 
and biological sciences, psychology, politics, aesthetics, metaphysics, and logic. 
Many historians rate him as the greatest intellect that ever lived. Certainly, 
he is the father of modern science. 


George Berkeley 


George Berkeley, Bishop of Cloyne, was born on March 12, 1685, in a 
cottage near Dysert Castle, Thomastown, Ireland. He began his schooling at 
age eleven, and four years later entered Trinity College, Dublin. There he came 
under the influence of Descartes and Locke, whose works were the subject of 
lively discussion. Upon graduation he remained at the college as a fellow and 
tutor. During this period, and while still in his twenties, he published his prin- 
cipal philosophical works. The two most important, the New Theory of Vision 
(1709) and Principles of Human Knowledge (1710), contain the essence of his 
system, a subjective idealism in which mind is made the center of the universe. 

After writing his major philosophical treatises, Berkeley traveled extensively 
on the continent and, upon returning to Ireland, held a variety of posts. He 
became financially independent upon being given a fortune by Miss Vanhomrigh, 
the lady Swift addressed as “Van ". Apparently Berkeley had met her only 
once at a dinner. With his newly-won independence he began to devote himself 
in earnest to the idealistic project of founding a college in Bermuda for colonists 
and Indians. Accompanied by his bride and friends he sailed for Rhode Island, 
where he remained for three years hoping for promised governmental support 
for the Bermuda project. When the grant was denied, Berkeley gave up the 
plan, bequeathed his farm to a scholarship fund at Yale, and gave the institu- 
tion a thousand volumes from his personal library. He returned to London for 
several years, and in 1734 was elevated to the Anglican bishopric of Cloyne in 
County Cork, Ireland. The remaining years of his life were devoted to philo- 
sophieal speculation and writing. He died on January 14, 1753, and was buried 


in Christ Church, Oxford. 
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Walter Cannon 


Walter Cannon of Harvard University was born on October 19, 1871 in 
Prairie du Chien, Wisconsin. His early education took place in the public 


schools of Milwaukee and St. Paul. When Cannon was fourteen his father took 


him out of school, because of the son’s failure to apply himself to his studies, 
Two years later Cannon returned 


and found him a position in a railroad office. 

to school with a new appreciation of the value of time and determined to com- 
plete secondary school as quickly as possible. He finished the course in three 
years and won à Harvard scholarship. He was graduated from Harvard summa 
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cum laude in 1806. Cannon remained at Harvard to enter medical school and 
eventually to join the faculty in 1899, where he remained until a few years before 
his death on October 1, 1945. 

In a charming little autobiography Cannon relates how much of his con- 
siderable success in research was the result of “serendipity,” a term coined by 
Walpole and adopted by Cannon to express the role of fortunate chance in 
scientific discoveries. However, Cannon's important contributions to the physi- 
ology of thirst and hunger, his research with Bard in support of the thalamic 
theory of the emotions, and his work on the mechanisms of homeostasis testify 
to his belief in arduous work as well as serendipity. 

Though primarily a physiologist, Cannon's contributions to our understand- 
ing of the primary motives and his research in the area of the emotions have 
earned him a permanent niche in the psychological hall of fame. 


Democritus 


Democritus, regarded by some authorities as the greatest of the Greek 
physical philosophers, was born in Abdera in Thrace between 470 and 460 B.c., 
making him an older contemporary of Socrates. His biography is based largely 
on untrustworthy tradition. However, it seems certain that he inherited con- 
siderable wealth, which he spent traveling widely in the East in search of 
knowledge. He spent seven years in Egypt pursuing his interest in the mathe- 
matics and physics of the ancient schools. Of his subsequent life little is known. 
One tradition has it that he died impoverished at the age of about ninety. 
Others give his final age as over one hundred, and state that he became insane 
in his later years and was treated by the great Hippocrates. 

Besides formulating the first atomic theory of matter, Democritus con- 
tributed to ethics, theology, and psychology. Of particular interest are his views 
of perception, in which he held that sensations are the result of atoms emanating 
from the surface of objects. These, he believed, passed through pores directly 
into the body eventually to reach the mind. He also attempted to explain color 
vision and postulated four primaries, black, white, red, and green, other colors 
being mixtures of the primaries. 

The breadth of his knowledge and the impact of his thought on subsequent 
Greek science have led many to regard him as the Aristotle of the fifth pre- 


Christian century. 


] 
Rene Descartes 
René Descartes, the son of a Freneh parliamentary counselor, was born on 


March 31, 1596, at La Haye, in Touraine. As a boy of eight he was sent to a 
Jesuit school, where he showed considerable talent, especially in mathematics. 
Because of a weak constitution Descartes was allowed to remain in bed as long 
as he liked and, as a result, developed a life-long habit of meditating in bed. 
Upon completing his education, Descartes apparently spent several years in 
military service in Holland and Austria, though some of his biographers deny this. 
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In 1623, he returned to France and for the next five years lived in Paris, 
where he came into contact with a number of learned men of his age and pur- 
sued his favorite study, mathematics. But the distractions of Parisian life were 
too much for Descartes, and in 1628 he moved to Holland to seek seclusion. So 
precious was his solitude that he changed his residence twenty-four times between 
1628 and 1649 in order to avoid all but his most intimate friends. 

His growing fame led Queen Christina of Sweden to invite him to her court 
to instruct her in the new philosophy. It was arranged that the lessons were to 
be held three times a week at five in the morning. This regimen, coupled with 
the rigors of the Swedish climate and his delicate constitution, was too much for 
Descartes. He contracted pneumonia and died on February 11, 1650. 

Descartes has been described as a pioneer in modern mathematics and as the 
father of modern philosophy. In the field of mathematics, he was the first to 
lay the foundations of modern analytic geometry; he made important contribu- 
tions to the theory of equations and is responsible for the algebraic convention 
of using the initial letters of the alphabet for known quantities and the last 
letters for unknowns. It is said that his insights in geometry came to him in 
a series of dreams. 

In philosophy Descartes affirmed the value of the deductive method, no 
doubt influenced by his love of mathematics. He emphasized the primacy of 
consciousness and deductive reasoning over empiricism and the inductive method. 
In his famous doctrine Cogito, ergo sum he made the ultimate test of certainty 
the individual consciousness, or existence, thus anticipating one of the funda- 
mental tenets of contemporary existentialism. 


Hermann Ebbinghaus 


Hermann Ebbinghaus was born in Barmen, in the Prussian Rhine, on Jan- 
uary 24, 1850, the son of a merchant. Like many other young men of his day, 
Ebbinghaus attended several universities—Bonn, Halle, and Berlin. While at 
Berlin his studies were interrupted by the Franco-Prussian war, in which he 
served as a volunteer, After the war he returned to Bonn to take a doctor’s 
degree in philosophy. 

For the next seven years Ebbinghaus studied independently. During this 
period he chanced upon Fechner's Elemente der Psychophysik. Fechner's math- 
ematical approach to psychological problems stimulated Ebbinghaus to under- 
take the quantitative measurement of the higher mental processes. Without the 
help of a university setting he invented the nonsense syllable and, using himself 
as a subject, conducted a series of experiments on the factors influencing learn- 
ing and retention. After spending several years repeating and verifying his 
results, in 1885 he published Ueber das Gedüchtnis, one of the most original 
works in experimental psychology. 

Ebbinghaus was not a prolific writer; however, he published several highly 
successful textbooks and, with Arthur Kénig, founded the Zeitschrift fiir Psychol- 
ogie. He is also noted for devising the completion test now widely used in 
objective scales of intelligence and in the measurement of scholastic achievement. 


Biographies 29 


Ebbinghaus died suddenly of pneumonia in 1909, after a distinguished career 
at the Universities of Berlin, Munich, and Breslau. 


David Hartley 


David Hartley, the founder of associationism was born in Armley, York- 
shire, August 30, 1705, the son of a minister. Hartley was educated by his father 
for the church; but his conscience forbade him to sign the Thirty-nine Articles, 
and he turned to the study of medicine, practicing for some years at Newark, 
Bury St. Edmunds, and Bath. According to his son, Hartley was a kindly, un- 
assuming man who treated both rich and poor with equality, dispensing a little 
kindly philosophy with his medicines. 

Hartley’s Observations on Man (1749) was the first systematic treatise on 
associationism. In it he drew on Newtonian physical theory and the works of 
John Gay, a clergyman-philosopher of the time. This dual influence is reflected 
in his system; for his explanation of sensation and nervous activity leaned heavily 
on Newton's theory of vibratory action in the nerves, while his conception of 
mind, resting as it did on associationism, was free from the mechanism of his 


sensory theories. 
Hartley died at Bath in 1797. 


Thomas Hohbes 

Thomas Hobbes was born prematurely in Malmesbury, Wiltshire, on April 
5, 1588, the second son of a viear. Hobbes' premature birth was occasioned by 
his mother's fright at hearing reports of the Spanish Armada. The boy's early 
education was obtained in a church school. He then entered Oxford, where he 
became discontented with traditional learning and devoted his leisure hours to 
books of travel and the study of maps. It is probably due to this unsatisfactory 
college experience that he boasted of doing little reading, arguing that had he 
read as much as other men, he would have known as little as they did. However, 
his activities and interests were varied. He enjoyed travel, especially in France 
and Italy, and at one time acted as secretary to Sir Francis Bacon. For some 
years he was tutor to the Cavendish earls. 

In the course of his reflections, Hobbes came to the conclusion that sensa- 
tion was made possible only because of motion. On the basis of this concept he 
is the precursor of modern materialism and therefore a direct antagonist to the 
doctrine of innate ideas postulated by Descartes. Because he referred the con- 
essions, he anticipated Locke’s doctrine of the 


tent of mind to prior sense impr : Lock 
tabula rasa. On the whole, however, his greatest contribution was in the field 


of polities with the publication of the Leviathan. His contemporaries found 

little significance in his works, yet his profundity, sparkling style of writing, 

clarity of expression, and trenchant observations made him a writer and observer 
arit xpression, à 


of lasting influence. 
He died on December 4, 1679. 
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David Hume 


David Hume, British philosopher, historian, and economist, was born in 
Edinburgh on April 26, 1711, the second son of a family of three children. His 
father died while he was very young, leaving Hume's upbringing in the hands 
of his devoted mother. Little is known about his early education. He entered 
the University of Edinburgh in 1723 to prepare for the law, but did not earn a 
degree. He left the university to enter the world of business. 

After working for a few months in a business house in Bristol, he spent 
several years in France, devoting this period to intellectual pursuits. His re- 
flections were collected into his famous Treatise on Human Nature, published in 
1739 when Hume was just twenty-cight years of age. He was a restless, am- 
bitious, sensitive man who was prone to perfectionism; consequently, the poor 
reception accorded the Treatise was a bitter disappointment to him. Never- 
theless, this early philosophical work is considered by many to be his major 
contribution to psychology and philosophy. In it he stated his radical doctrine 
that mind has no independent existence apart from experiences such as ideas, 
memories, and feelings. Upon reading a German translation of the book, Kant 
reported that he was shocked out of his “dogmatic slumber.” 

Hume's ambition was to be a literary man, and in his later years he did 
succeed in becoming a successful writer. His early attempts to obtain a univer- 
sity position failed; instead he held many oceupational roles, including tutor, 
companion, judge-advocate, secretary, and librarian. In 1761 his History of 
England appeared. It was well received and proved to be a financial success. 
Ironically, Hume did not think very highly of it, although through it he is best 
known to the general reader. 

He died on August 25, 1776. 


John Locke 


John Locke was born on August 29, 1632, at Wrington, Somersetshire, the 
son of a country attorney. After attending Westminster he was sent to Christ 
Church, Oxford. Locke found little satisfaction in his studies at Oxford and 
became convinced that self-education was the best education. After serving as 
a tutor in Greek, rhetoric, and philosophy for several years, Locke began the 
practice of medicine, though he continued to be increasingly concerned with 
problems of ethics, morals, and philosophy. Through his medical practice Locke 
became adviser to Lord Shaftesbury and tutor to his son. 

In 1670-1671, at a meeting of friends for the discussion of social problems, 
Locke suggested that they should first determine how the mind acquires knowl- 
edge, what questions it is capable of dealing with, and what its limits are. 
Locke devoted seventeen years to a study of these problems and embodied his 
results in his famous Essay Concerning Human Understanding (1690), still re- 
garded as one of the world’s great classics. 

When Shaftesbury left England after fomenting Monmouth’s Rebellion, 
Locke came under suspicion and, like his patron, fled to Holland, at that time a 
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sanctuary for those seeking political asylum. When it became possible to return 
to England, Locke lived mostly at Oates in Essex, publishing tracts on educa- 
tion, religion, economies, and adding chapters and emendations to his Essay Con- 
cerning Human Understanding. 

He died on October 28, 1704. * 


James Mill 


James Mill was born on April 6, 1773, in Northwater Bridge, Scotland. His 
father was a shoemaker, his mother a farmer's daughter. Mill's early education 
was in a parish school. He then attended Montrose Academy and finally entered 
Edinburgh University, where he obtained his M.A. in 1794. While at Edinburgh 
he distinguished himself as a Greek scholar. 

James Mill had high intellectual ability and an indomitable capacity for 
work. It is reported that his typical working day lasted from six in the morning 
until eleven at night, with an interval between ten and one devoted to tutoring 
and short walks. That was his only relaxation. 

Although he was licensed as a preacher of the Gospel, he did not pursue 
this vocation, but instead turned to tutoring and literary work. He was instru- 
mental in organizing the Literary Journal in 1803. In it he endeavored to present 
a summary of the leading departments of human knowledge. He also contributed 
articles for the Encyclopaedia Britannica and over a period of eleven years wrote 
a History of India, his outstanding literary work. This latter project resulted 
in Mill's appointment to the India House, where he eventually became the head 
of the department of Examiner of India Correspondence. 

His greatest contribution to psychology was his Analysis of the Phenomena 
of the Human Mind, which appeared in 1829. In it he attempted a precise, 
Systematie exposition of the principles of association following in the tradition 
of Berkeley, Hume, and Hartley. 

He was the father of nine children, one of whom, John Stuart, became one 
of the most brilliant men of the nineteenth century. He died on June 23, 1836. 


John Stuart Mill 


John Stuart Mill, the eldest son of James Mill, was born in London on 
May 20, 1806. As a boy Mill was educated by his father. He began the study 
of Greek at three, added English and arithmetie to his curriculum at five as 
secondary subjects, and at eight began the study of Latin. By his tenth year 
he had undertaken calculus and at fourteen was thoroughly familiar with the 
basie principles of logic, psychology, and political economy. 

At fourteen, apparently as a vacation from his rigorous education, Mill went 
to France, where he learned the language, met a number of distinguished men, 
and became interested in French literature and politics. Upon returning to 
London he took a position as à clerk in the Examiner's office of the East India 
Company. During his thirty-three years with the Company, he rose to become 


head of the department dealing with the native states. 
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From his early years Mill wrote a number of articles on economics for the 
Westminster Review, and from 1835 to 1840 was editor and joint owner of the 
London and Westminster Review. His System of Logic, published in 1843, es- 
tablished him as a leading empiricist and one of the foremost thinkers of his 
time. 

In his writings Mill revealed himself as a champion of individual liberty. 
He devoted himself to the amelioration of working class conditions, served in 
Parliament, and wrote several articles urging the extension of suffrage to women. 
His humanitarianism undoubtedly stemmed in part from revulsion against his 
stern, uncompromising upbringing. 

Upon leaving Parliament in 1868, Mill retired to a cottage at Avignon and 
resumed a literary life. Here he devoted his time to writing and his favorite 
avocations of reading, walking about the countryside, and playing the piano. 
A step-daughter was his constant companion. 

He died at Avignon on May 8, 1873. 


Johannes Müller 


Johannes Miiller, the father of modern experimental physiology, was born 
in Koblenz, Germany, on July 14, 1801, the son of a shoemaker. Müller's bril- 
liant early career in primary and secondary school gave promise of his future 
pioneer accomplishments in biology and physiology. 

Upon receiving his medical degree, Miiller began his professional career at 
Bonn, where he taught from 1824 until 1833. In 1833 he was appointed to the 
chair of anatomy and physiology at Berlin, and in that same year began his 
monumental Handbook of Physiology, in which he summarized current knowl- 
edge in the field and strongly advocated the use of the experimental method in 
medical and physiological research. The final volume appeared in 1840. In 
the latter part of his life Müller devoted his attention to comparative anatomy, 
studying marine life on the Mediterranean and Scandinavian coastal waters. 

Müller was not only a great systematizer and exaet researcher, he was also 
an outstanding teacher. Among his pupils were many who became famous in 
biology and psychology, such as DuBois-Reymond, Helmholtz, and Wundt. 

His personality was a curious mixture of nervous unrest, pride, and deep 
melancholia—so much so that without any previous indication of illness, he was 
found dead on the morning of April 28, 1858, presumably a suicide. 


Plato 


Aristocles, better known as Plato, was born in Athens on May 26 or 27, 
427 n.c. of distinguished lineage. He received the usual education of a high-born 
Athenian in athletics, music, and literature. It is recorded that he distinguished 
himself in poetry and athletics. When Plato was twenty he became a disciple 
of Socrates, whose philosophy we know largely through Plato’s writings. After 
the death of his teacher, Plato traveled extensively in Egypt, Italy, and Sicily. 
He is said to have been captured and sold as a slave in Aegina, from which 
bondage he was ransomed by friends. 
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Shortly afterwards he established his famous Academy in Athens, where he 
taught philosophy for forty years to a small band of disciples. Among his dis- 
tinguished pupils were Aristotle, Demosthenes, and Lycurgus. 

Plato's philosophy developed largely from that of his teacher, Socrates. 
Under their influence Greek philosophy shifted its focus from problems of the 
physical world to ethics, politics, knowledge, and ideas. In his great books, the 
Laws and the Republic, Plato elaborated his doctrines of education, the role of 
laws, and the structure of the ideal state. 

Plato died at a wedding feast in 347 B.c., in his eighty-first year. Tradition 
tells us that the old philosopher retired to a corner to rest and was found dead 
in the morning when the revels had ended. All Athens mourned her distinguished 
scholar. 


The Scientific Method 
(Cont'd) 


Psychology Comes of Age 
Four men were intimately associated with the debut of psychology 
as an experimental science. These were: Ernst Weber (1795-1878), 
Gustav Fechner (1801-1887), Herman von Helmholtz (1821-1894), 
and Wilhelm Wundt (1832-1920). All were Germans and therefore 
fully aware of the impressive developments in European physiology that 
were taking place around the middle of the nineteenth century. Indeed, 
~ each had considerable training in this discipline in the course of his pro- 
fessional education. But in addition to this common core of interest in 
physiology, each contributed something unique to the development of 
psychology. Weber’s special contribution was to demonstrate the impor- 
tance of systematic experimentation in the investigation of psychological 
problems. Fechner was a curious mixture of physicist, mathematician, 
and philosopher, which, as we shall see, turned out to be highly significant 
for the future of psychology. Helmholtz, though primarily a physicist, 
was an all-around genius, who, like Weber, had a passion for exact 
knowledge derived from experimentation. When his great intellect was 
brought to bear on psychological problems, the result was a significant 
advance in the understanding of the structure and functions of the eye 
and ear. Wundt’s special talent was that of an organizer and systema- 
tizer. He brought together the various lines of research and theoretical 
speculation of his day in the first systematic textbook of psychology 
published in 1873-1874, which, significantly enough, he entitled Physio- 
logical Psychology. Wundt also founded the first experimental labora- 
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tory of psychology in Leipzig in 1879.1 Because of the critical and timely 
importance of these pioneers, we shall examine the special contributions 
of each in some detail. 

Weber. We may point to two specific contributions made by Weber 
in the cause of the new science. First, as we have already pointed out, 
he carried over the experimental methods of physiology to the investiga- 
tion of psychological problems. This took place in connection with 
Weber’s investigation of the sense of touch. The details of his work need 
not concern us here, but it should be noted that these experiments marked 
a fundamental shift in the status of psychology. The embryonic science 
had at last severed its ties with mental philosophy, and the court of last 
resort for the resolution of psychological issues was no longer philosophi- 
cal dogma. Weber thus allied psychology with the natural sciences and 
blazed the way for the experimental investigation of human behavior. 
His second and more significant contribution was a discovery which ulti- 
mately led to the first truly quantitative law in psychology and indirectly 
to the development of the psychophysical methods which we shall take 
up in the following section. Weber's discoveries developed out of an 
investigation of the muscle sense by means of weight-lifting experiments. 
In the course of this research he discovered that the just noticeable dif- 
ference between two weights was a certain constant ratio (1/40) of the 
standard stimulus. Thus, a weight of 41 grams would be just noticeably 
different from a standard weight of 40 grams, and an 82 gram weight 
just perceptibly different from a standard weight of 80 grams. Weber 
extended his investigation of difference thresholds into the area of visual 
brightness discrimination, but never formulated his results into a general 
law. However, his discoveries stimulated considerable interest in sensory 
processes among contemporary physiologists and psychologists. In fact, 
Weber's fame is primarily the result of Gustav Fechner's further develop- 
ment of his basie discoveries. In the following section we shall trace the 
evolution of Weber's concepts in his successor's work. 

Fechner. Fechner began by repeating and extending Weber's careful 
work on sensory discriminations. In addition, he carried out a large 
number of experimental tests of what he called “Weber's Law,” namely, 
that the j.n.d., or just noticeable difference, is a certain constant ratio of 
the total magnitude. In the symbolic language of mathematics the law 
reads, AR/R = K, where: AR is a stimulus increment, K a constant and 
R the standard stimulus magnitude. . 

At the same time, Fechner had been puzzling over the age-old enigma 
first of any significance. William James had a small 


laboratory at Harvard as early as 1871. Wundt is credited with the “founding” partly 
because of his intent to found a laboratory and partly because of the official adminis- 
trative recognition accorded to the laboratory by the University of Leipzig. 


1 Wundt’s laboratory was the 
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of the relationship between mind and body. Fechner’s interest in this 
problem stemmed partly from his unusual background and partly from a 
curious, almost mystie, turn of mind. He began his academic career as 
a physician, but turned to physics and mathematics, accepting an appoint- 
ment as a professor of physics at Leipzig. But Fechner had a humanistic, 
philosophical bent along with his materialistic and scientific interests. 
He exercised his humanism by writing satires on the science of his day and 
by publishing serious philosophical works, many of which dealt with the 
place of mind in the material world. Indeed, for Fechner the nature of 
the relationship between the spiritual and the material was a consuming 
question. One morning, following a long incubation period, he had a 
Eureka experience in which he found the long-sought answer to his prob- 
lem. This was the simple and forthright solution that mind and body are 
identical. This view has since been known as Fechner’s identity 
hypothesis. 

Fechner attempted to establish the validity of his hypothesis through 
manipulation of Weber’s Law. He reasoned that since we can measure 
stimuli directly, such as the physical intensity of sounds or the brightness 
of lights, then physical measurement is possible. What was lacking was 
psychological measurement. Fechner reasoned further that if it can be 
assumed that j.n.d.’s are equal along the range of sensations measured by 
Weber’s Law, then j.n.d.’s can be used to measure sensation indirectly 

by a process of summation. After manipulating Weber’s Law mathemat- 
ically? he came out with the equation S = K log R, where: S = sensation, 
K =a constant, and R = stimulus. Sensation is thus measured, and the 
identity hypothesis is proved! 

Fechner’s tour de force of measuring the seemingly unmeasurable 
stirred up a controversy that lasted for years. Most of the arguments 
centered around his assumptions about j.n.d.’s being equal and therefore 
logically additive.* However, Fechner’s place in psychology does not rise 
or fall with the validity of his formula, but with his psychophysical 
methods which became milestones in mental measurement. Because we 
are concerned in this chapter with the evolution of methodology, it is 
appropriate that these methods be discussed in detail. 

THE METHOD OF AVERAGE ERROR. The most basic of Fechner’s methods 
is the method of average error, since it is a procedure employed in vir- 
tually every type of experiment. It assumes that in a sense every meas- 
urement in psychology is an error for the simple reason that we can never 
measure the true value of anything. Our instruments and sense organs 


2 The mathematical processes involved are complex and involve a knowledge of 
calculus. Consequently, we shall not attempt to go into them here. Those interested 
in the derivation of Fechner’s formula may find it in Boring (8, pp. 287-289). 

3 For an account of the controversy see Boring (8, pp. 289-295). 
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are subject to variability which prevents us from obtaining a single 
"true" measure. Instead, we obtain a large number of approximate 
measures which are distributed on either side of a mean in the form of 
a normal probability curve. The mean of these measures represents the 
best single approximation that we can make to the true value. From 
this point of view, the mean is the average of the individual "errors" or 
measurements, and for this reason the method is aptly called the *method 
of average error." This technique is especially useful in measuring reac- 
tion time, visual or auditory discriminations, the extent of illusions, and 
the like. More generally, every time we caleulate an average or mean 
we are employing the method of average error. 

THE METHOD OF CONSTANT STIMULI. Fechner’s method of constant 
stimuli, with the many variations worked out by subsequent investigators, 
is also a broadly useful method. It is applicable whenever we have situa- 
tions where a response is "right" or “wrong,” "heavier" or “lighter,” 
“more” or “less.” For example, in determining the two-point threshold, 
we stimulate the skin by applying two points simultaneously, with the 
points sometimes a few millimeters apart and sometimes widely separated, 
perhaps ten or twelve millimeters apart. The problem is to find the 
minimal separation which the subject reliably recognizes as "two." In 
such an experiment, five to seven constant settings are employed. These 
are presented in random order a large number of times; hence the name 
“constant method.” When sufficient data have been collected, the stimulus 
separation is calculated for that point at which the subject correctly 
discriminates “twoness” 75 per cent of the time. Several methods are 
available for performing the necessary caleulations. There are many 
variations of the basic procedure outlined above, and these have been 
found useful in the wide range of measurement problems encountered in 
the determination of sensory thresholds and the measurement of aptitudes. 

THE METHOD OF LIMITS. The third of Fechner's original methods, 
known as the method of limits, is a more specialized technique chiefly 
useful in the determination of sensory thresholds. When, for example, 
we are testing the range of pitches a child can hear on the audiometer, we 
are using the method of limits. As we approach the upper limit (around 
20,000 c.p.s.), the stimuli presented become higher and higher in pitch 
ger be heard. Similarly, on the lower end of the scale 
ding series until they are no longer heard as 
hed the upper and lower limits for pitch. 
but with slight modifications the method 
n of difference thresholds. 
hophysical methods is long and 
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4 For an account of the various ststistica procedures available, see Guilford (11), 


or Woodworth and Schlosberg (34). 
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involved. Many variations of the basic methods were developed by 
Fechner and others, and a definitive description of these may be found 
in Guilford (11). It is only necessary to point out here that the methods 
have stood the test of time and assured Fechner a niche in the psycho- 
logical hall of fame. 

Helmholtz. Helmholtz was not a psychologist, and psychological 
problems were not his main interest, Nevertheless, he is important in the 
annals of psychology for measuring the rate of conduction of the nervous 
impulse, for his work on the eye and ear, and for his famous theories of 
color vision and hearing. These contributions to the psychology of the 
sense organs will be taken up in Chapter III. Meanwhile, we may note 
that his research in sensory physiology and his measurement of the rate 
of the nervous impulse provided not only worth-while knowledge of these 
processes for their own sake, but also lent impetus to the embryonic psy- 
chology of the times by demonstrating that the old problems of how we 
sense and how we know were amenable to experimental attack. More- 
over, it is important to note that in his writings on perception (a psycho- 
logical process in which he became interested through his work in physical 
opties), he allied himself with the empirical tradition by subscribing to 
the association theory of meaning. In doing this he flew in the face of 
German tradition, which held the opposite view of nativism. Finally, as 
Boring (3) points out, Helmholtz's views on the perceptual processes 
probably influenced Wundt, with whom he was associated at the Univer- 
sity of Heidelberg some years before Wundt founded the laboratory at 
Leipzig. 

In summary, then, this great physicist contributed an important 
body of knowledge to sensory psychology, helped strengthen the budding 
experimental approach to the investigation of psychological problems, 
and, finally, contributed indirectly to systematic psychology by espous- 
ing the empirieal tradition and thus helping it to gain momentum on the 
European continent. 

Wundt. It has already been said that Wundt was the founder of 
psychology as a formal academie discipline, and that this event took 
place in 1879 at Leipzig, Germany, where he established the first experi- 
mental laboratory. Aside from this important achievement, Wundt's 
place in the evolution of psychology may be considered from two points 
of view. First, he may be evaluated in terms of the nature of his system 
—what he believed psychology to be and what its aims and methods are. 
On the other hand, Wundt’s contribution may be considered from the 
point of view of his influence as a leader in the new scientific discipline 
which he founded. For this aspect of the man, the reader is referred to 
the histories (3, 24). Here we shall confine our analysis to Wundt the 
systematist. » 
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Wundt believed that the subject matter of psychology is experience— 
immediate experience—to be studied by self-observation, or more tech- 
nically, by introspection. The primary aim or problem of psychology is 
the analysis of conscious experience into its elements. Thus, Wundt asso- 
ciated himself with mental chemistry. Once this systematic analysis into 
elements had been accomplished, the manner in which the elements are 
interrelated or compounded could be determined. Consequently, Wundt 
set a twofold task for himself: first, the analysis of consciousness, and 
second, discovering the laws of synthesis. 

It might be noted that a system such as Wundt’s which seeks to 
analyze the contents of consciousness is known as Content Psychology 
as opposed to Act Psychologies which take as their unit of study mental 
acts or processes. This distinction will be developed further in Chap- 
ter IV. 

It is unnecessary to go into a fuller development of Wundt’s system 
at this point, since we shall shortly consider it in much detail as it was 
developed and expounded by Wundt’s pupil Titchener. However, it 
would be well to point out that Wundt's general definition of psychology 
and his analytic approach show the culmination of the various trends we 
have been emphasizing in the preceding chapter. First, the concept that 
mind is reducible to elements and that these elements cohere in some 
lawful way is obviously a heritage from the empirical-associationistic 
tradition. Secondly, the use of experimental observation and analysis for 
understanding mental phenomena is the culmination of the trend to 
utilize physiological and physical methods in psychological investigations. 
Finally, Wundt's choice of introspection as the method of psychology 
places him in the tough-minded category with those psychologists who 
favor highly objective, “scientific” techniques for the study of human 
nature. 

One of the immediate reactions to the new laboratory was a migra- 
tion to Leipzig of young men interested in this promising new approach 
to the study of the human mind. As a result, Wundt became the leader 
of a “school” of psychologists whose common purpose was mental analysis 
by introspection, with the ultimate aim of discovering the laws of mind. 

The term “school,” as it is used in psychology, refers to the groups of 
psychologists who associated themselves both geographically and system- 
atically with the early leaders in the new science. For the most part, the 


psychologists who made up a school worked on common problems and 


shared a common systematic orientation. For these reasons it is proper 
to speak of a “Leipzig school” in the sense that Wundt and his associates 
at Leipzig shared the aims and methods of structuralism. Similarly, the 


psychologists who were attracted to the “Chicago school” were typically 


functionalistie in their aims and research programs. 
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As psychology began to spread, either as an offshoot from the Leip- 
zig laboratory or by indigenous growth outside of Germany, other schools 
were formed, composed of psychologists with common systematic inter- 
ests. For a while, from 1900 to 1930 approximately, this was the most 
conspicuous characteristic of the new psychology, and it was through 
these schools that contemporary psychology took shape. Because of their 
central importance in the evolution of modern psychology, we shall exam- 
ine five of these schools in some detail: Structuralism, Functionalism, 
Behaviorism, Gestalt psychology, and Psychoanalysis. We do not mean 
to imply that these are the only "schools" of psychology which developed 
early in the twentieth century. Rather, those we have selected for pres- 
entation have been, in our opinion, most influential in shaping the course 
of contemporary psychology. Moreover, most of the others are variations 
or offshoots of the five we are about to consider, and the interested reader 
can readily find detailed accounts of any offshoots in which he may be 
interested by consulting sources given at the end of the chapter. See 
especially references 3, 13, 15, and 33. 


The Schools of Psychology 


Wundt’s psychology was transplanted to the United States by 
E. B. Titchener (1867-1927), Wundt’s most outstanding pupil In 
Titchener’s hands the master's conception of psychology underwent its 
fullest development. Thus, for most purposes, a study of Titchener's 
psychology provides a reasonably accurate view of Wundt's system. 
This does not mean the two systems are identical. There were differences 
of opinion between teacher and pupil, but in a general way it is fair to say 
that Titchener’s system is Wundtian in spirit, in method, and in the types 
of problems investigated. 

Titchener’s structuralism. Our primary concern in this chapter is 
with Titchener’s aims and methods. Other aspects of his psychology will 
be met with from time to time as we take up sensation, emotion, thinking, 
and so on, in chapters to follow. Therefore, what we hope to do here is 
make clear the definition, aim, Scope, and methods of psychology as 
Titchener formulated them.* Let us start, logically enough, with Titch- 
ener’s definition. 

Titchener begins by relating psychology to science in general. He 
takes a monistie view, arguing that in the last analysis all sciences have 
the same subject matter—"some aspect or phase of the world of human 
experience.” The biologist deals with living forms; the physicist studies 
nonliving forms, In the study of nonliving forms the physicist specializes 


5 Our exposition of Titchener’s psychology is based on his Textbook (26) first 
published in 1896. - 
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in those facets of experience concerned with energy changes, electricity, 
magnetism, and the like. The chemist, on the other hand, investigates 
the elements and their compounds. In the realm of living forms the bot- 
anist specializes in the study of plants, while the zoologist concentrates 
on animals. What, then, of psychology? The subject matter of psychol- 
ogy is human experience from the special point of view of experience as 
dependent upon the experiencing person. Thus, both the physicist and 
psychologist may be investigating light and sound; but the physicist is 
concerned with these phenomena from the viewpoint of the physical proc- 
esses involved, while the psychologist is interested in how they are experi- 
enced by the observer. 

Experience, then, is the subject matter of psychology. But conscious 
experience is a private affair and can only be observed by the experiencing 
person; consequently, a special technique is needed for psychological 
observation. The method is introspection, which, of course, Titchener 
took over from Wundt. 

Introspection, as Wundt and Titchener employed the process, is a 
highly specialized form of self-observation in which the psychologist 
attempts to study his own consciousness. His aim is to observe the con- 
tents of consciousness—not in the dreamy informal manner of everyday 
reflection, but in a detached, objective, and systematic manner. Because 
of the difficulties inherent in a situation where the observed and the 
observer are, in a sense, one and the same, the introspectionists require 
considerable laboratory training in this special method of observation 
before their results can be considered valid. As we take up Titchener’s 
system in detail, some of the special problems confronting the introspec- 
tionist will be brought out more fully. 

Titchener next goes on to deal with the broad question of the aim of 
psychology which, he believes, is to answer the tripartite question of the 
“What,” “How,” and “Why” of experience. The question of What is to 
be answered by systematic introspective analyses of the mental processes. 
The question of How is the problem of synthesis: How are mental proc- 
esses interrelated or combined? In other words, when the various ele- 
ments of consciousness have been discovered through introspective 
analyses, the next problem is to find out how they are combined into com- 
pounds. Thus, Titchener’s psychology, like Wundt’s, was mental chem- 
istry, 
Titchener next addresses himself to the problem of Why by first 


wer is not to be sought in the mental processes them- 


arguing that the ans as the 


selves. One mental process, he points out, cannot be regard l 
cause of another. If, for example, one runs afoul of some painful or 
noxious stimulus, the consciousness of pain is not due to past conscious- 
nesses but to present stimuli. This line of reasoning would seem to suggest 
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that stimuli must be the cause of consciousness, but this, too, is a false 
notion. Stimuli belong to the physical world; pain, to the mental; and a 
science that must go outside of its own boundaries for explanations is 
faced with the old dilemma of the deus ex machina. 

Perhaps, Titchener goes on, we ought to look to the nervous system 
for the cause of consciousness. Is it not logical to assume that activities 
in the brain eause corresponding changes in consciousness? To this 
common-sense answer Titchener gives a resounding No! Brain is part of 
body; consequently both are aspects of the same physical world. Con- 
sciousness parallels nervous processes in the brain, but one is not the 
cause of another. Thus, Titchener ultimately embraces a dualistic posi- 
tion on the mind-body problem in the form of psychophysical parallelism. 
This seems to leave psychology bereft of those cause-effect relationships 


so dear to the heart of the scientist. But Titchener gets around the diffi- 
culty this way: 


Physical science, then, explains by assigning a cause; mental science explains 
by reference to those nervous processes which correspond with the mental proc- 
esses that are under observation? We may bring these two modes of explana- 
tion together, if we define explanation itself as the statement of the proximate 
circumstances or conditions under which the described phenomenon occurs. 
Dew is formed under the condition of a difference of temperature between the 
air and the ground; ideas are formed under the condition of certain processes in 
the nervous system. Fundamentally, the object and the manner of explanation, 
in the two cases, are one and the same (26, p. 41). 


To recapitulate Titchener’s position up to this point, psychology is 
the study of consciousness by the method of introspection for the purpose 
of answering three questions about mental phenomena: What? How? 
Why? The over-all program for psychology is essentially like that of 
the other natural sciences. When the scientist has decided what aspect of 
nature he is going to study, he then proceeds to discover its elements, 
shows how these are compounded into more complex phenomena, and 
finally formulates the laws which govern the phenomena under study. 

Titchener goes on to tackle certain problems resulting from his special 
method of introspection. At first glance, introspection as a method 
smacks of subjectivity. How can there be an objective, “scientific” 
psychology if the very process under observation is also doing the 
observing? The answer, Titchener believes, is to be found partly in 
training and partly in the observer’s attitude. The introspectionist needs 
considerable laboratory experience under supervision before he can qualify 
as a psychologist. He must learn to take on an objective attitude while 


6 Italics ours. 
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in the laboratory—to step outside himself, so to speak, and look back 
within. In addition, he must be on guard to avoid the “stimulus error," 
an insidious trap for introspectionists, which is the description of a stim- 
ulus object in terms of everyday language instead of a report on the 
conscious content to which the stimulus gives rise. Thus, to see and 
report an apple as an apple is to fall victim of the stimulus error. To 
describe the hues, brightness, and spatial characteristics in one's con- 
sciousness when an apple or other object is under observation is valid 
introspection. 

Another vexing problem arises when one is attempting to observe 
an emotional consciousness. Here the calm, scientific attitude necessary 
for laboratory work destroys the very process under observation. 
Titchener readily admits the difficulty and suggests that in such cases 
introspection must become retrospection. To put it another way, the 
psychologist allows the emotional experience to go on uninterrupted by 
introspection and then describes his conscious memory of the experience 
when it is completed. Clearly this is a second best procedure subject to 
memory errors, but it is the only one possible in such instances. 

The question also arises of how the psychologist can study the 
conscious processes of children, animals, or mentally disturbed individuals. 
Obviously, subjeets such as these cannot be trained in introspection. 
Titchener’s answer in these and similar cases is “introspection by 
analogy." The psychologist, after carefully observing the behavior of 
the subject, must put himself in the subject's place and try to interpret 
what the individual under consideration is experiencing. It might be 
noted parenthetically that in reading Titchener on this point, one gets 
the impression he was aware that this method was roundabout and 
unsatisfactory. Such an impression is suggested by the sheer amount of 
space Titchener devotes to arguments in support of the validity of 
introspection by analogy. This weak spot became a prime target for 
attack by Watson, the behaviorist. (See page 49.) 

It is beyond the scope of this chapter to attempt any extended 
discussion of what Titchener and his associates discovered in their 
pursuit of introspective psychology. Titchener's contributions were many 
and varied; some of them we shall meet in subsequent chapters on sen- 
sation, perception, and meaning. Here we shall be content with a brief 
summary of his findings in order to convey some notion of how struc- 
turalism worked in practice. . 

True to his aim, Titchener and his associates proceeded to analyze 
consciousness into its elements. These were found to be three in number: 
Sensations, images, and affective states. Each of these is an elernet 
with attributes such as quality, intensity, duration, and from these three 
building blocks all the complex and varied higher mental processes are 


? 
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derived. As this work was progressing, it became clear to Titchener 
that in spite of their differences the several elements were nevertheless 
all related to a “common mental ancestor.” It is not surprising in view 
of Titchener's intellectual heritage that this ancestor appeared to be 
sensation—the basic “element” of mind in the associationistic-empirical 
tradition. 

After devoting approximately half of his text to the sensory proc- 
esses, Titchener goes on to deal with the affective states, attention, per- 
ception, memory, and thought. In each case the exposition is centered 
around the data derived from the introspective work of psychologists 
who associated themselves with Titchener’s point of view. The dis- 
cussions on memory and retention, for example, bear only faint re- 
semblance to the treatment typical of a modern textbook in general 
psychology. There are no behavioristic reports of animal learning; 
there is nothing on conditioning, while mémory and retention are treated 
as manifestations of the image. 

Generally speaking, Titchener's was the most consistent and tightly 
knit of all the early systems. In fact, it has often been said that it 
remained too narrow because of Titchener’s refusal to change with the 
times. American psychologists were not content to restrict psychology 
to the introspective analysis of consciousness. Consequently, struc- 
turalism weakened and then collapsed. However, structuralism as a 
movement had brought science to psychology and established psychology 
as a science. This alone was a great contribution, and the fact that 
its method and scope proved too narrow to contain psychology cannot 
detract from its accomplishments. 

Functionalism. Functionalism is the name given to a brand of 
psychology promulgated by a number of prominent American psychol- 
ogists whose primary interest was the study of mind as it functions in 
adapting the organism to its environment. The roots of this point of 
view extend back to Darwinian evolution (Charles Robert Darwin, 
1809-1882) and the pragmatic philosophy of William James (1842- 
1910). As the movement grew in scope it took on the attributes of a 
school whose nerve center was the psychology department at the Uni- 
versity of Chicago. Here the school came under the leadership of 
John Dewey (1859-1952) and James Rowland Angell (1869-1949) in 
the early days of the 1900's and later, in the 1920's, under Harvey Carr 
(1873-1954), who was Angell's successor at Chicago. 

Functionalism, then, ranges over a long period from the mid-1850's 
to contemporary times. Indeed it has been said that, broadly speaking, 
American psychology today is functionalistic (4, p. 10), because of its 
emphasis on learning, testing, perception, and other such “functional” 
processes. Moreover, functionalism, unlike structuralism, developed 
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under the influence of a number of leaders with varied interests and 
backgrounds. Undoubtedly, it was partly this flexibility in leadership 
which kept the movement from ultimately becoming stultified and suffer- 
ing the same fate as structuralism. At the same time, and for the same 
reason, it is a less sharply defined system than structuralism. Because 
of this it is difficult and perhaps unfair to select any one psychologists 
work as a definitive statement of functionalism, yet the risk must be run 
for the sake of presenting the system in a coherent form. Harvey Carr's 
1925 exposition (6) has been chosen,'since it represents functionalism at 
its maturity and in its most definitive form. In order to provide a 
perspective for appreciating Carr's system, we shall first outline briefly 
the chief contributions of Carr's predecessors, James, Dewey, and Angell. 

William James's academie career in psychology at Harvard Uni- 
versity spanned the years from 1872 to 1907. Something of the man's 
versatile intellect and personality is indicated by the fact that during 
this period he was in turn a physiologist, psychologist, and philosopher. 
In psychology, his outstanding contribution was his charmingly written 
Principles of Psychology, published in 1890, in which he analyzed and 
criticized the structuralistic psychology originating in Germany. James 
made it clear that his was a functional psychology whose aim was not 
to reduce mind to elements, but to study consciousness as an ongoing 
process or stream. Mind, as it is revealed in habits, knowledge, and 
perception, is constantly engaged in active give-and-take relations with 
the environment. Mind, therefore, is useful or functional in adjustment; 
it is anything but static conscious states. Moreover, mind is highly 
personal and consequently cannot be subjected to the objective and 
scientific analyses favored by structuralists without destroying this 
personal flavor. 

James’s position put him in fundamental opposition to the highly 
objectified German psychology of the day. As a result, he performed 
the service of clarifying issues which arose between structuralism and its 
opponents. In addition, James’s remarkable insights into human nature 
stirred up a great deal of interest in psychology and also left a heritage 
of hypotheses for the coming generation of experimental psychologists to 
test in their laboratories. i . 

Dewey, who succeeded James as the Dean of American philosophers, 
was also his spiritual successor in psychology. In fact, Dewey is credited 
with sparking functionalism as a definite movement in psychology. 
Specifically, Dewey wrote an article in 1896 (8) on the reflex-are con- 
cept, in which he attacked psychological molecularism and reductionism. 
In his article Dewey argued the thesis that the behavioral act involved 
in a reflex response cannot be reduced to its sensory-motor elements 
and still remain a meaningful act. All that is left after such a dissection 
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are abstractions of its sensory and motor phases existing solely in the 
minds of psychologists. Dewey went on to argue that reflexes and other 
forms of behavior ought to be interpreted in terms of their significance 
for adaptation and not treated as artificial scientific constructs, In 
short, Dewey believed that the study of organism as a whole functioning 
in its environment was the proper subject matter for psychology. 

The Olympic torch of functionalism lighted by James and Dewey 
was passed on to James Rowland Angell at the University of Chicago. 
He molded the functionalistie movement into a working school; and, 
incidentally, made the psychology department at Chicago the most im- 
portant and influential of his day. This scholarly heritage was taken 
over by Harvey Carr, Angell’s successor as chairman of the psychology 
department, and the new leader of functionalism. From the time that 
Dewey gave the “keynote address” in his 1896 article to Carr’s ad- 
ministration in the 1920’s and 1930’s, functionalism had become a well- 
established and recognized school of psychology. 

Carr and functionalism. Carr defines psychology as the “study of 
mental activity.” Mental activity, in turn, “is concerned with the 
acquisition, fixation, retention, organization and evaluation of experiences, 
and their subsequent utilization in the guidance of conduct” (6, p. 1). 
Here is a functional point of view indeed! Not only is there heavy 
emphasis on learning (a highly functional process), in the wording of 
the definition, but Carr also specifically states that the functionalist is 
interested in how the mental processes are utilized in conduct. If this 
were not functional enough, Carr points out in a subsequent paragraph 
that mind is concerned with “attaining a more effective adjustment to 
the world” (6, p. 2). Clearly, in functionalism we have an “is for” 
psychology as compared to Titchener’s "is" psychology. 

Carr then goes on to deal with the various traditional problems con- 
fronting Systematists, beginning with his views on the mind-body 
problem. He admits that these two aspects of the individual must be 
taken into account in any analysis of behavior and that all mental 
activity is psychophysical in the sense that both mind and body are 
mvolved in any given task. Carr, however, feels that any ultimate 
resolution of the problem is a task for philosophy rather than for 
psychology. 


In diseussing the problem of methodology, 


1 à Carr recognizes the 
necessity for introspecti 


on (to get at the conscious side of mind), but 
i servation; and in the research pro- 
: i and fewer problems were attacked by intro- 
spective techniques as time went on. The inevitable result was that 
objective methods became the favored techniques of the functionalists. 

With regard to scope, Carr’s psychology is much broader than 
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Titchener’s—at least as far as Titchener’s program worked out in 
practice. Functional psychology, Carr believes, is closely allied with 
physiology, since both disciplines study the animal organism; but, in 
addition, psychology should feel free to call on sociology, neurology, 
education, anthropology, and related sciences for facts and methodological 
contributions whieh might add in some significant way to psychology. 
Carr also makes it clear that, whenever possible, psychology in turn 
ought to contribute freely to other disciplines. In this way he opens 
the door to the possibility of an applied psychology. 

Turning from aims and methods, Carr presents a survey of the 
nervous system and sense organs as a basis for understanding the higher 
mental processes. To this extent at least, his exposition follows the 
traditional pattern of approaching the complex by way of the elementary. 
However, it is in the fourth chapter of his text that Carr's functionalistic 
position is most clearly developed. In this chapter, entitled "Principles 
of Organie Behavior," Carr discusses the nature of an adaptive act. 
Such an act results from motivating conditions arising either in the 
individual as drives or in the environment as stimuli. The stimulation 
from such conditions persists until the individual responds in such a way 
as to achieve satisfaction. Consequently, behavior is adaptive in the 
sense that the individual’s responses result in a better adjustment to the 
environment. It is interesting to note, parenthetically, that Carr’s 
analysis of adaptive behavior is very similar to those found in most 
present-day textbooks of the psychology of adjustment. Such texts 
typically analyze an adjustive act as one arising from a drive accom- 
panied by tension. When the drive is satisfied the tension subsides and 
equilibrium is restored. 

Carr goes on to deal with learning, which, as has been pointed out 
a central problem in psychology and one which he 
ocess. The organism when confronted 
habitual or immediate solution engages 
in a persistent and varied attack. This problem-solving behavior is 
neither blind nor random, but instead utilizes previous experience and 
thus demonstrates that the learner perceives the relevant relationships 
in the elements making up the problem. When a solution is found it is 
fixated and becomes a part of the organism’s repertoire of responses. 

The strongly functionalistic nature of Carr’s psychology is revealed 
in two additional ways. First, he argues that adaptive acts involve two 
stages: a preparatory stage of attentive adjustment making for more 
efficient perception by excluding irrelevant and distractive stimuli, and 
then a response stage which is the adaptive act itself. Therefore, atten- 
tion in Carr's system is considered in terms of its functional utility in 
dealing with the environment. Second, Carrs functionalistie bias is 


earlier, he considers 
treats as a “perceptual-motor” pr 
with a problem for which it has no 
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revealed by his interest in perception. Not only do the perceptual 
processes occupy a central position in the text from which we are 
drawing this summary of functionalism, but it is also significant that 
Carr wrote an advanced textbook on perception (7). Perception, for 
Carr, is a basic process in adjustment, since it is largely how we perceive 
our environment and its problems that determines the manner in which 
we respond to it. 

Surely a functionalistic psychology ought to emphasize those aspects 
of mind such as learning, attention, perception, and intelligence which 
are useful and which aid us in adaptive behavior. In this respect, Carr's 
psychology, along with the functional movement as a whole, lives up to 
expectation. In “classical” functionalism it is precisely these processes 
that received the lion’s share of attention both in theory and research. 
Today, a large segment of contemporary functionalists are pursuing 
research in human learning (21), and the success of the mental testing 
movement in the United States is ample testimony to the functionalistic 
flavor of American psychology. As a systematic point of view it was 
an overwhelming success, but largely because of this success it is no 
longer a distinct “school” of psychology. It was, so to speak, absorbed 
into contemporary psychology. No happier fate could await any point 
of view. 

The behavioristic revolt. While structuralism was at its height, and 
during the two decades that functionalism was developing into a mature 
system, a revolution directed against both of these systems was brewing 
in the mind of a young American psychologist, John B. Watson 
(1878-1958). Watson began his career in psychology as a graduate 
student at the University of Chicago during the formative years of the 
functionalistic movement. He became interested in animal research, 
founded an animal laboratory at Chicago, and carried his interests with 
him to Johns Hopkins where he accepted an appointment in 1908. 

Watson’s strong bias in favor of animal psychology weaned him 
away from the functionalism which had nurtured him and led him to 
the position of a strict behaviorist. So completely was Watson con- 
verted to this new point of view that he strongly opposed the analysis 
of consciousness by introspection as a suitable aim for a scientific 
psychology. 

Watson’s stand on these issues had all the earmarks of a revolt as 
opposed to mere disagreement on matters of principle. His youthful 
optimism and strong personality, coupled with a trenchant style of 
writing, admitted no compromise with existing systems of psychology, 
which, from Watson’s point of view, were totally unsatisfactory. His 
stand was formally published for the first time in 1913 as an article 
in the Psychological Review entitled, “Psychology as the Behaviorist 
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Views It.” In addition, Watson developed his systematic position in 
lectures at Columbia and Johns Hopkins, in various journals, and in 
Several books. His two most important books are: Behavior, an Intro- 
duction to Comparative Psychology (1914) and Psychology from the 
Standpoint of a Behaviorist (1919). A third, semipopular exposition 
of Watson's position came out in 1925 and was entitled simply, 
Behaviorism. The following summary of Watson's behaviorism is drawn 
primarily from the first two books just mentioned. 

In the introductory chapter in his comparative text, Watson sounds 
the tocsin for the coming of a millennium in psychology. The state of 
psychology in 1914 Watson found “unsatisfactory” for several reasons. 
To begin with, a psychology whose method is introspection excludes, for 
all practical purposes, contributions from the animal laboratory. Tt is, 
Watson states, no answer to argue that data from comparative studies 
can be collected by analogous introspection. Such an alternative Watson 
dismisses as “absurd.” Secondly, Watson believes that mentalistic con- 
cepts such as “mind,” "consciousness," “image,” and the like have no 
place in a scientific, objective science; they are a carry-over from the 
days of mental philosophy. Moreover, Watson points out that iis 
introspective study of conscious processes such as sensations, affective 
States, and imagery had resulted in disagreement and confusion ien in 
the stronghold of the inner camp of the structuralists. Indeed, Watson 
charges the structuralists with an inability to resolve such a fundamental 
problem as how many independent attributes are associated with the 
elements of consciousness—sensation, images, and affective states. Again, 
Where introspectionists failed to obtain reliable results, the blame, Watson 
argues, was misplaced on the observer. Waitin refused. tn accept Ld 
Validity of such excuses as “faulty training" or “poor introspection, 


i i i lity. 
y 1 lists to account for these difficulties. In reality, 
inm gae crimen the method. If introspection were 


Watson argues, the fault was with : i e 
abolished i few: of objective, experimental observation such difficulties 


Would not have occurred. : 3 E p 
Watson makes it clear that he is no more satisfied with functionalism 


than he is with structuralism. The functionalists, too, employ terms 
H eze &. 

Which are “elusive,” such as “emotion,” “volition,” and process and, of 

course, are guilty of using introspection—an already discredited method 


from Watson's frame of reference. : 
anth ae constructive side, Watson states what he believes to 


is “the science of behavior,” 
be a proper definition for psychology. It is : ; 
and tie acts are to be described objectively in “terms of pee 
and response, in terms of habit formation, habit integration, an : je 
like” (28, p 9) Psychologists need never go back to such mentalistic 
7 " » B 
Concepts as consciousness, mind, imagery, and others. 
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'The aim of behaviorism, as stated by Watson, is characteristically 
forthright and objective: given the stimulus to be able to predict the 
response and given the response to be able to predict the antecedent stim- 
ulus. For example, every fundamental reflex in the body has a specific 
appropriate stimulus. The knee jerk, elicited by tapping just below the 
patella with a small rubber hammer, is a familiar example of such a 
reflex. Now there is very little psychology involved in predicting kick 
from tap or tap from kick in an experiment on the knee jerk. Neverthe- 
less, it illustrates in minuscule form the essence of the behavioristic 
program. Putting Watson’s argument in a formula, psychology is the 
science of S-R, where S represents the stimulus and R a response. 

The methods proposed by Watson for the behaviorist’s research 
program are four in number (29, p. 24): 


I. Observation, with and without instrumental control 
II. The conditioned-reflex method 
III. The verbal-report method 
IV. Testing methods 


While Watson's methods are largely self-explanatory, numbers II 
and III require further comment. His second method was taken over 
from the Russian physiologist, Pavlov. In a limited way, the conditioning 
technique was already in use in psychology before the advent of behavior- 
ism; however, Watson was largely responsible for its subsequent wide- 
spread usage in American psychological research. As we shall find in 
Chapters VI and VII, conditioning has also played a prominent role in 
a great deal of subsequent theory construction (14). However, of all 
psychologists who have sought the explanation of human learning in 
conditioning theory, Watson went to extremes in his enthusiasm: 


Give me a dozen healthy infants, well-formed, and my own specified world 
to bring them up in and I'll guarantee to take any one at random and train him 
to become any type of specialist I might select—doctor, lawyer, artist, merchant- 
chief and, yes, even beggar-man and thief, regardless of his talents, penchants, 
tendencies, abilities, vocations, and race of his ancestors (31, p. 82). 


Not only does this passage reveal Watson’s extreme behaviorism, 
but also points up his environmentalism, leaving as it does very little 
room for heredity as an explanatory concept in human behavior by 
attributing so much to learning. 

The verbal report method is also of special interest, for Watson 
in admitting the validity of such reports by the subject was letting a 
kind of introspection in the back door after having thrown it out the 
front. But let it be noted that he looked upon the verbal report as an 
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“inexact” method (29, p. 42), at best, but a poor substitute for objective 
observation. The only reason for allowing verbal reports in the labora- 
tory is expediency. After all, it would be cumbersome and inefficient to 
go through an elaborate conditioning process in order to determine whether 
a human subject could distinguish between two stimuli. How much 
simpler to ask him. Furthermore, Watson promises to treat verbal 
reports purely as objective data which are in no way fundamentally 
different from any other response or reaction given by the subject. 
Here, then, is the new psychology—a real science, free from men- 
talistic concepts and subjective methods. It is a psychology capable 
of ultimate reduction to the stimulus-response level and as objective as 
chemistry or physics. And, in keeping with its new status as a natural 
science, it is forever free and independent of its philosophical ancestry. 
Like all systematists before and since, Watson develops his psy- 
chology in line with his fundamental theses. Emotions and feelings— 
such knotty problems for the introspectionist—he treats as behavior 
patterns or reactions, predominantly visceral, and largely acquired 
through conditioning during childhood. Even thought, which might 
appear to be the last stronghold of the psychology of consciousness, 
Watson reduces to “laryngeal habits.” In support of this conception 
he suggests observing a deaf-mute’s fingers or attaching a suitable record- 
ing device to a normal person’s larynx. In either subject, while 
“thinking” is taking place muscle movements can be seen and recorded, 
This, for Watson, is thinking. While admitting that such experiments 
are not always successful, Watson believes failures can he elirmnared by 
more delicate instruments which will detect faint, “implicit forms of 
behavior and make them explicit. Assuming the validity of these 
arguments, man’s complex thought system is reducible to laryngeal habits 
which are no more mysterious than à rat's maze habits and acquired in 
essentially the same manner—through conditioning. -— 
Finally, in this brief survey of the behaviorists program, it abou 
be pointed out that Watson was favorably inclined toward applied psy- 
chology. One aspect of this broad field is concerned with the practical 
problem of handling children. Watson contributed a great deal of 
fundamental research in the area of child psychology, as vell as publish- 
ing a guide for parents on the psychological care of Ec ein 
children (30). But in addition to borrowing from allied disciplines, 
Watson felt that a behavioristic psychology had much of value to lend 
to such fields as advertising, law, industry, and education. Moreover, 
he believed that such professions would be ideal testing grounds for a 
psychology interested in discovering the principles involved in prediotiðn 
and control of behavior. On this practical and hopeful note bus shall 
leave Watson's system as a system. However, we shall meet with some 
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of his specific contributions throughout this volume. Meanwhile, it seems 
worth while to cast a backward glance by way of summary and inter- 
pretation. 

Behaviorism, as Watson formulated it, represents the end point in 
the evolution of certain concepts and issues which we have been tracing 
in both this and the preceding chapter. We have seen how the dilemma 
of the relationship between mind and body returned again and again— 
always demanding but never reaching a satisfactory solution. Watson 
solved the problem by disposing of mind altogether. Moreover, with 
his deterministic, mechanistic, and superscientific attitude toward human 
nature Watson was reflecting what Boring (3) has called the Zeitgeist, 
or spirit of the times. It was such a time not only in psychology but 
in science in general. The preceding century had witnessed incredible 
scientific successes in every branch; and science either seemed to have 
found—or given enough time could find—the answer to everything. In 
keeping with this ascendance of science, literature, art, and philosophy 
also turned to realistic, material themes. It was the beginning of an 
era where tender-mindedness and idealism began to give way to a 
tough-minded realism. Consequently, most observers believe that 
Watson’s crusade for an objective behaviorism did American psychology 
a service at that time by shifting the emphasis from an overconcern with 
consciousness to the broader horizons of the behavioral studies. Finally, 
while Watson’s ambitious program remained primarily a program and 
never realized all that Watson claimed for it, the behavioristic point 
of view has remined a strong force in modern psychology. We shall 
meet it again. 

Gestalt psychology. We must return to the continent of Europe 
after our long excursion into developments in American psychology; for, 
about the time Watson was closing in combat with both structuralism 
and funetionalism in the United States, a new movement was getting 
underway in Germany. This began as a revolt against Wundtian struc- 
turalism; but once it had gained momentum, it also took up arms against 
behaviorism. In essence, then, the new school was against analysis of 
the reductionistie variety, whether such analysis was structuralistic or 
behavioristie in origin. 

This anti-analytie school was Gestalt psychology, and its founder 
was Max Wertheimer (1880-1943). Closely associated with Wertheimer 
at that time were two other Germans, Wolfgang Köhler (1887- ) and 
Kurt Koffka (1886-1941), who contributed a great deal to the new 

7 There is no single textbook which serves as a standard reference for Gestalt 
psychology such as those we have drawn upon for definitive statements of the pre- 
ceding schools. Our sources will be found at the end of the chapter. See especially 
(8, 18, 15, 16, 17, 24, and 33). 
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program—so much, in fact, that it has become conventional to think of 
all three as "founders. The new movement had its inception as a 
result of Wertheimer's interest in the “phi phenomenon," an illusion of 


movement. 'This occurs when two lines such " SaN are exposed in 


rapid succession. The effect on the observer is not followed by—, 
ind, or the apparent movement of the vertical line through an arc. 
A similar phenomenon occurs in moving pietures, for what is shown 
physically is a rapidly exposed series of still pictures with short blank 
intervals between them. The psychological effect, however, is smooth 
movement—illusory, it is true, but just as “good” as real movement. 

Here, Wertheimer believed, was a phenomenon for which struc- 
turalism had no adequate explanation. Introspection of the test figure 
ought to give two successive lines and nothing more. But, instead, the 
illusion of a single line in movement persists no matter how hard one 
tries to introspect the separate exposures. This was a case where analysis 
failed—where, indeed, à fundamental Gestalt principle was beautifully 
illustrated, namely, that the whole is greater than the sum of its parts. 
In fact, in the eyes of its discoverers, this relatively simple finding seemed 
to challenge the traditional empirical-associationistic-structuralistic psy- 
chology which had held sway for so many years. 

The Gestalt psychologists were quick to seize upon other perceptual 
Phenomena to support their thesis that analysis often fails to explain 
experiences, and they found ample grist for their mill in the perceptual 
COnstaneies. In object constancy, for example, the table remains a 
table in appearance in spite of wide variations in viewing conditions. 
Look at it edge-on from one corner; it forms an oblique rectangular 
image on the retina, but perceptually remains à conventionally recti- 
linear table, Such object constancy is scarcely explicable in terms of 
Structuralism, for if the elements of perception change, the perception 
Ought to change with them. Similarly, in brightness and size constancy, 
the sensory elements may change radically under different viewing con- 
ditions, yet the percept keeps jts quality of unique wholeness. Other 
€xamples abound in everyday experience. Transpose a tune into another 
key, and it is still the same tune even though the elements are all 
different. Dismantle a chair, and you no longer have a chair but a mere 


bundle of sticks. 

. Hence, the Gestalt psychologists 
With them a quality of wholeness W 
For this reason, the name * Gestalt" 
System, since it denotes form, figure, 


could argue that experiences carry 
hich cannot be found in the parts. 
is appropriate to characterize their 
or configuration and carries with 
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it the connotation that reductional analysis destroys a figure or 
“Gestalt.” The Gestalt psychologists quickly extended their observa- 
tions and theoretical interpretations into other areas—learning, thinking, 
problem solving—in fact to the whole of psychology. 

As the new movement grew in strength, Wertheimer and his group 
proposed nothing short of the complete overthrow of the traditional 
psychology represented by structuralism and also found themselves just 
as strongly opposed to behaviorism. Specifically, they deplored the 
"briek and mortar" psychology of Wundt, meaning elements (“bricks”) 
bound by associations ("mortar"), and were equally dissatisfied with 
the reductionism of the behaviorists. In either case, they argued, one 
is dealing only with artifacts and abstractions as the end products of 
analysis; and it makes little difference whether the analysis is in terms 
of introspection on the one hand, or in terms of the reduction of behavior 
to conditioned or natural reflexes on the other hand. 

Perhaps the best summary of this fundamental aspect of Gestalt 
psychology is that it represents a molar as opposed to molecular point 
of view. Equally objectionable to the Gestalt psychologists were attempts 
to ground behavior in a machine-like nervous system in which a point- 
for-point correspondence was assumed to exist between the environmental 
stimulus and sensory excitation in the cortex. This so-called machine 
view of the nervous system arose in connection with behavioristic ex- 
planations of learning which held that the brain could be likened to a 
telephone switchboard, where each new habit was represented by a 
neural connection between two cortical centers, just as a telephone 
operator establishes a connection by plugging in circuits. Experimental 
evidence opposed to this theory was to be found in Gestalt studies of 
transposability. For example, an animal can learn to discriminate in 
favor of the darker of two shades of gray, A and B, where A is light 
and B dark. If a new shade C is introduced, which is darker than B; 
and the animal then is tested for his ability to discriminate between 
B and C, he readily makes the discrimination in favor of the darker C 
—this despite the fact that he had been previously responding to B 
as “darker.” 

Finally, on the negative side of the ledger, the Gestaltists took issue 
with the behaviorists’ denial of the validity of introspection as a psycho- 
logical method. This is not to say that the Gestalt school approved the 
kind of introspection employed by Wundt and Titchener. Far from it; 
but they did favor the study of conscious experience in a phenomenological 
sense and frequently made use of critical demonstrations which appeal 
to direct experience for their validity.: 


8 Numerous examples of such demonstrations can be found in any Gestalt source 
book. 
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On the positive side, it has already been pointed out that the Gestalt 
psychologists utilized phenomenological analysis and favored the study 
of behavior as molar. In addition it should be noted that they took a 
“dynamic” or “field” view of the nervous system in place of the machine 
view. While they did not deny a correspondence between cortical 
processes and outside stimulation, the relationship was “isomorphic” 
instead of the point-by-point correspondence implied by the S-R formula. 
The situation here would be similar to the manner in which a road map 
corresponds to the countryside. The map differs in many respects from 
the actual landscape; but, nevertheless, the essential correspondence 
is valid or the map would be useless as a guide. This problem will be 
dealt with more fully in Chapter IV, on perception. Meanwhile, we 
may turn our attention from these methodological considerations to 
outline some of the more important findings in support of the principles 
which we have been considering. 

In the area of perception the Gestalt program provided many valu- 
able and original contributions which at the same time lent support to 
the molar viewpoint. Specifically, we refer to the principles of organiza- 
tion of perceptual fields. Among these are the familiar principles of 
figure-ground so fundamental in all perceptual experiences and the 
organizing factors of proximity, continuity, similarity, and closure. (See 
Figure 4-2, p. 133.) 

It should be noted that while these principles of organization are 
most obvious in visual perception, they are equally important in other 
sensory fields and in the “higher” mental processes of learning and 
thinking. Indeed, among the classical experiments of the Gestalt school 
is Kóhler's work on insight learning in apes (34, p. 820). The ape’s 
insightful solution of a box and banana problem? can be interpreted as 
“closure” of the gap in the animal’s psychological field. Similarly, 
Wertheimer brought the Gestalt techniques to the field of education 
where he demonstrated with considerable success that when the teacher 
arranged problems so as to organize the elements of classroom exercises 
into meaningful wholes, insight would occur. This he contrasted sharply 
with the usual educational practices of blind drill and rote learning. 
Moreover, he was able to demonstrate that once the principle of a 
problem had been grasped it would earry over or transfer to other 
Situations (32). . . 

Since these earlier, more or less classie, experiments were carried 
out, Gestalt psychology has made its influence felt in ever-widening 
circles. There have been extensions of the Gestalt point of view into 
child psychology, especially by Kurt Lewin (20), and into social psy- 

?'The problem confronting the animal is to reach a banana suspended from the 
ceiling by stacking boxes until he is within reach of the fruit. 
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chology (18). Meanwhile, research in the area of perceptual phenomena 
has continued to preoccupy the group (1, pp. 131-134). However, the 
primary influence of the Gestalt school has been in the fields of percep- 
tion and learning—especially perception. Indeed, it is impossible today 
to find a chapter on perception in any general or experimental textbook 
of psychology that does not show the influence of the Gestalt school. 

Psychoanalysis.° The last of the “schools” which we shall consider 
in this ehapter is known as psychoanalysis. However, psychoanalysis 
never was and still is neither a “school” nor a systematic theory of 
psychology comparable to those we have been considering. This is true 
largely because the psychoanalytie movement developed outside of 
academic circles, and, further, because this group has never attempted to 
take a systematic position on all of the mental processes. For example, 
the psychoanalysts have shown little interest in sensation, attention, 
depth perception, learning, and a variety of other processes which have 
been the traditional areas of concern for the other schools. They neglected 
these academic fields primarily because their aim was the very practical 
one of providing therapeutic aid for neurotic patients. As a consequence, 
psychoanalysis as a theory is primarily centered around the etiology, 
development, and treatment of mental disorders. Psychoanalysis as a 
practice is a nonexperimental clinical technique for treating patients 
suffering from psychological disorders. 

However, despite the restricted theoretical position of psychoanalysis 
with its nonexperimental and nonacademie background, modern psy- 
chology has been profoundly influenced by this school. Moreover, the 
social sciences, philosophy, ethics, and the arts have also felt the impact 
of psychoanalytic theory. In fact, of all the schools of psychology, 
psychoanalysis has captured the imagination of the general public to 
the extent that many laymen erroneously equate psychology with 
psychoanalysis. 

This highly influential movement got underway in Vienna near the 
end of the last century under the leadership of Sigmund Freud (1856- 
1939). At that time Freud was a practicing physician who specialized 
in diseases of the nervous system. He became aware that many of his 
patients with "nervous" diseases were in reality suffering from mental 
confliets and neurotie states which manifested themselves as physical 


disorders or as complaints of extreme fatigue, “nervousness,” insomnia, 
and the like. 


10 For those interested in pursuing this system further, the original and new 
Introductory Lectures makes an excellent introduction to the system and has the 
advantage of being written by Freud himself. See references (9) and (10). For 
additional references see Munroe (23). Our account has been drawn from a number 
of primary and secondary sources. 
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_ At that time an honest recognition of this problem left the physician 
ina dilemma, Treating the patient's physical symptoms failed to get at 
the root of the problem, yet there was no real alternative. Clearly, what 
the patient needed was psychotherapy rather than physical therapy, but 
Psychotherapy had not yet been developed as a recognized branch of 
clinical medicine. While Freud was puzzling over these difficulties, it 
came to his attention that a French practitioner, Jean Martin Charcot 
(1825-1893) , and a German, Joseph Breuer (1842-1925) , had been experi- 
encing considerable success with the hypnotic treatment of hysterics who 
Were suffering from paralyses, anesthesias, and mental confusion—all 
Caused by psychogenic factors. The therapeutic technique consisted of 
hypnotizing the patient and then encouraging him to “talk out” his diffi- 
culties. This reliving of the troublesome experiences which appeared to 
be at the root of the symptoms frequently resulted in considerable 
Improvement in neurotic patients. 

Freud studied the technique of hypnotherapy and collaborated for 


a time with Breuer in treating patients with this new clinical weapon. 


However, Freud discovered that some patients could not be hypnotized 


deeply enough to enable the physician to take them back to the source of 
their emotional difficulties. Even more discouraging was the discovery 
that in many cases where the therapy had been initially successful and 
the patient’s symptoms relieved, the illness subsequently broke out in 
another form with a different set of symptoms. Evidently the “cure” had 
een superficial—nothing more than a temporary alleviation of symptoms. 
To make a long story short, Freud eventually recognized that the 
Teal value in hypnotic treatments lay in the psychic analysis involved and 
had nothing to do with the hypnotic trance as such, The problem then 
€càme one of discovering à therapeutic technique rendering hypnosis un- 
Necessary, but at the same time making possible a deeper and more com- 
Plete analysis of the patient's psyche. This end was achieved by having 
the patient relax on a couch and freely tell whatever came into his mind. 
This is the method of free association. The psychoanalyst, meanwhile, 
listens to the patient and observes him as unobtrusively as possible for 
motional reactions, signs of distress, resistance to the treatment, and the 
like, Following such a session, the therapist will discuss with his patient 
Interpretations of the material brought to light during the analytic hour. 
In the course of his practice Freud also became convinced that dreams 
Were of specia] significance for the new therapy, since, if properly ana- 
lyzed, they revealed hidden wishes. Indeed, Freud considered the dream 
à main-line route into unconscious r 
ream interpretation subsequently became 2n impor 


€rapeutic process and of psychoanalytic theory. - ] 
When Freud published accounts of his revolutionary technique and 


mental processes. For this reason, 
tant part of both the 
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the discoveries he was making in his clinical chambers, a number of young 
medical men were attracted to Vienna to become students of the new 
therapy. As might be expected, an association for the development of 
psychoanalysis was formed (1902), and most of the original leaders in 
the school became famous either by virtue of their efforts in behalf of 
Freud's theories or because they dissented from their leader's doctrines 
and promulgated psychotherapeutic systems of their own. Of those who 
broke away from the master, the most important were Alfred Adler 
(1870-1937), founder of Individual Psychology, and Carl Jung 
(1875- ), founder of Analytical Psychology. Of the two, Jung 
remained much closer to Freud's original position in both theory and 
practice, while Adler's views in most respects came to be diametrically 
opposed to Freud's. For a recent and exhaustive comparative treatment 
of the various schools of psychoanalysis the reader is referred to Mun- 
roe (23). 

To return to Freud, our main concern in this chapter is with his con- 
tribution to the methodology and aims of psychology. Clearly, both 
psychoanalytic aims and methods are highly specialized for clinical 
Work, and, as a consequence, are not directly comparable to those of the 
academie schools. Perhaps the simplest and most valid generalization 
that can be offered is that neither Freud’s methods nor his aims have 
appreciably influenced the evolution of experimental psychology. They 
created, it is true, a revolution in the treatment of mental disorders, but 
this occurred in psychiatry rather than in academic psychology. On the 
other hand, Freud’s systematic theories did profoundly influence academic 
psychology in several ways. 

To begin with, academicians prior to Freud had devoted relatively 
little attention to the psychology of motivation, particularly unconscious 
motivation. The stimulation from Freud’s writings did much to remedy 
this deficiency, since the psychoanalyst's system heavily emphasized this 
aspect of mental life. Freud did not, as some people suppose, “discover” 
the unconscious, nor was he the first to struggle with the problems of 
human motivation, However, it was Freud who emphasized these proc- 
esses and recognized that, traditionally, man’s rational side had been 
overemphasized in accounting for behavior, Perhaps, as some of his 
critics believe, Freud went too far in the opposite direction of explaining 
behavior in terms of man’s irrational nature. No final evaluation can be 
given at this time, since Freud's hypotheses have proved difficult or 
impossible to test. They were formulated on the basis of clinical practice 
from a highly selected sample of the population (neurotics) and are 
frequently cast in such a form as to make experimental verification 
impossible (25). 


Freud is also indirectly responsible for a great deal of the contem- 
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porary interest in child psychology and child development. His assertions 
that neurotic disturbances originate in early childhood have made virtu- 
ally everyone who has anything to do with the care or training of children 
extremely child-centered. Before Freud had his say, the child was 
thought of as a miniature adult with only a savage’s appreciation of 
cultural traditions, who had to be indoctrinated and trained according to 
adult standards. Today, interest centers more in the child’s own nature, 
needs, and potentialities, and in discovering how these may be developed 
at the least cost to the child’s individualism and with the least risk of 
doing him psychological harm. 

Freud and his followers are also largely responsible for the radical 
change that has taken place in sexual mores since the end of the Victorian 
era. The change, needless to say, has been in the direction of increased 
freedom in sexual behavior. It must be admitted that to some extent 
Freudian psychology is used as a rationalization instead of a true reason 
for the new sexual ethic. As has been true of other scientific theories as 
they percolate down to the grass roots, Freudian psychoanalysis has 
become greatly oversimplified in the public mind. Just as the whole of 
Darwinian evolution was reduced to the catch phrase, “Man descended 
from apes,” in everyday parlance, so Freud’s position on the sexual basis 
of the neuroses is oversimplified to, “It is psychologically harmful to 
repress sex," Whether rightly or wrongly, the end result has been a gen- 
eral loosening of sexual restraint in literature, art, media of entertain- 
ment, and in behavior in general. i 

Finally, there can be little doubt that psychoanalysis has played an 
important part in creating the strong interest exhibited by a large seg- 
ment of psychologists in the relatively new field of clinical psychology. 
"This branch of psychology has grown rapidly in recent years primarily as 
a result of the impetus provided by World War II. Thousands of soldiers 
returning from battle zones were suffering from combat fatigue or more 
serious mental disturbances. Because of the shortage of psychiatrists it 
became necessary to train hundreds of psychologists to elp provide 
Skilled therapists for work in government hospitals. Moreover, the 
keener awareness on the part of the general publie of the nestability of 
Obtaining psychological assistance for adjustment problems has resulted 


m à great increase in counseling agencies, both publie and private, whose 


Persor i t, are clinical psychologists. 

side beara is rarely a di = to oe yi equally 
rarely is he a devotee of Freudian theory. His aoa emic m is 
typically grounded in experimental psychology one E repe 
Psychometrics, abnormal psychology, and Lk ne n Ed o ^" 
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rather that he is imbued with an eclectic point of view that recognizes 


60 The Scientific Method (Cont'd) 


worth of various approaches and whose guiding principle is to test the 
value of any clinical principle or method by experimental. techniques 
whenever this is feasible. 

To summarize, we have taken the position that Freudian free associ- 
ation, dream analysis, and psychoanalytie theory and technique in general 
have largely developed outside the scope of traditional academic and 
systematic psychology. Its methodology is specialized and thus far 
appears to be irrelevant for experimental psychology. On the other hand, 
Freud's theories of human motivation and psychogenic development have 
profoundly influenced academic psychology, and, in addition, have 
resulted in a great deal of research, debate, and interest in the areas of 
personality and adjustment. 


Contemporary Developments 


The collapse of the schools. The heyday of the schools passed with 
the end of the third decade of the twentieth century. The reason was 
simple: psychology had outgrown schools. With the great increase in 
results from research pouring into the general fund of knowledge from all 
sides, it became increasingly difficult not to recognize that all schools and 
systematic positions were making valuable contributions. Moreover, it 
had become virtually impossible for any one psychologist to attempt to 
encompass the entire science of psychology in a single comprehensive 
system. The inevitable result was specialization, which, in turn, led to 
the development of miniature systems. These limited systems sought to 
account for research findings in some important segment of psychology 
such as learning, perception, or intelligence. Because of the rapid growth 
of psychology, the contemporary psychologist with a highly developed 
taste for theory construction or systematizing finds himself fully occupied 
working within a single field or area in psychology. 

Contemporary trends. In subsequent chapters in this book many 
examples of miniature systems will be presented whose scope has become 
broad enough to justify the title of “system.” However, to lend perspec- 
tive to both our past treatment of the traditional schools and our subse- 
quent discussion of the evolution of contemporary concepts and miniature 
systems, we shall briefly summarize the main trends in systematic theory 
of the past several decades. These will be outlined under five headings: 
(1) learning theories; (2) perceptual theories; (3) intelligence and quan- 
titative psychology ; (4) model construction; and (5) personality theory. 

Learning theories." Learning theory and research constitute a large 
proportion of the output of contemporary psychologists. In keeping with 


11 For a more detailed treatment of learning theor Chapters VI VII 
this volume, or Hilgard (14). g ry see Chapters and à 
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the broad picture we are painting here, we may say that learning theorists 
have divided themselves along two familiar systematic lines: first, those 
who follow the old associationistic tradition which goes back to the 
empirical philosophers, and second, those who stress the cognitive 
approach typical of Gestalt-like theories. To put it another way, there 
are the "SR" (stimulus-response) theories, and the more or less antithet- 
ieal “O” (organism) theories. The latter tend to emphasize cognitive 
processes in accounting for learning as opposed to S-R processes. Nat- 
urally, such absolute distinctions are made for the sake of convenience 
rather than because they account with perfect exactitude for divisions in 
modern learning theory. 

The associationistic position is broad enough to encompass, first of 
whose work in recent years has been primarily in 


all, the functionalists, p » 
In general, their explanations of 


the area of human verbal learning. „the 
learning have been developed in terms of associationism. Secondly, the 


behaviorists can also be classed under this heading, since they emphasize 
conditioning as a key to learning, which in turn leans heavily on the old 
associationistie principle of contiguity. The functionalists, it might be 
noted, are less concerned with the development of elaborate theoretical 
constructs than are the behaviorists. The former are willing to study 
such important areas of learning as retroactive inhibition, transfer of 
training, forgetting, and the like, without the necessity of immediately 
relating their findings to some over-all theory of learning. The behavior- 
istic group, especially those whose theoretical and research tool is con- 
ditioning, tend, on the other hand, to develop elaborate and comprehensive 
miniature systems. : i 

Those who are most closely associated with cognitive theory are: 
Gestalt psychologists; psychologists who emphasize “expectancy,” “under- 
Standing,” “sign” learning, and wholism rather than atomism in theory 
building; and finally those psychologists who feel there is an intimate 
relationship between perception and learning. In chapters to come we 
shall meet representatives of each of the principal types of learning 


systems. 
Perceptual systems. In t 
chology, the emphasis in perce 


he traditional systems and schools of psy- 
ptual research and theory was on “S” fac- 
tors, By § factors are meant those stimulus conditions important in 
Visual depth perception, attention, auditory, and cutaneous localization. 
We might also include here the psychophysicists, since many of the prob- 
lems brought under investigation in their laboratories were perceptual as 
Well as sensory. But here again, as was true In early learning theories, 
the emphasis was on an S-R orientation to the psychology of perception. 

In recent years, one of the strongest and most challenging develop- 
Ments in both perceptual theory and research has been to put an O" in 
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and better mathematical tools were developed to analyze both intelli- 
gence and personality tests. In the United States, L. L. Thurstone in the 
area of intelligence, and R. B. Cattell in the area of personality, have 
been leaders in the development of factor analytic theories. From factor 
analyses of intelligence and personality test results they have developed 
comprehensive theories of intelligence and personality. Thurstone and 
his associates are also responsible for modifying the old psychophysical 
techniques to make them useful for the measurement of attitudes and 
opinions. Still other psychologists with an interest in quantitative 
methods have directed their efforts to the discovery of appropriate 
mathematical techniques for the analysis of all types of psychological 
data,?? 

Psychologists pursuing the mathematical approach to the solution 
of psychological problems stand apart in a kind of “school” in the 
broadest sense of the term. However, since they make no attempt to 
systematize the whole field of psychology, we shall consider in subsequent 
chapters only those whose work has led to “miniature” systems in the 
areas of intelligence and personality. 

The model makers. In some respects those psychologists who attempt 
to design models of the brain, or of some behavioral process such as 
learning, might well be grouped with the quantitative psychologists. 
Such a classification would be justified on the grounds that model makers 
utilize mathematics to a great extent in their theory construction. How- 
ever, their purpose is not so much to study a mental or behavioral process 
directly by means of mathematical techniques, as it is to show how 
such processes might work in terms of models. Although models, however 
successful they may be, cannot in themselves prove an identity between 
behavior and model (or brain and model), they do lead to research and 
provide plausible working theories. . 

Model-making on a grand scale is relatively new in psychology, yet 
this type of research stems from a long past. As early as 1885 Ebbinghaus 
began a program of systematic research in memory which led to his 
mathematical formula R = 100 K/[(log t)" + K], to account for his 
findings in the retention of nonsense syllables. This formula, in a broad 
sense, is a model, for it attempts to provide a generalized working con- 
struct for the prediction of the course of memory in time. 

An early mechanical model of interest to physiological psychologists 
was constructed in 1920 by the physiologist R. S. Lillie, who succeeded 
in fashioning a working model of a neuron. He suspended an iron wire 
in nitric acid. When the initial chemical reaction stopped, the wire was 
coated with a “membrane” of ferric nitrate. If a stimulus such as a 
scratch were applied to the wire, an “impulse” in the form of a propagated 

12 For a more detailed discussion of factor theories see Chapter XT. 
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breakdown of the “membrane” traveled over the entire wire. Lillie's 
demonstration suggested that a similar mechanism might be involved 
in the transmission of the nervous impulse. More recent electronic 
research has shown that a rapid, propagated breakdown of the neuronal 
membrane does indeed occur during nervous conduction. 

From these early beginnings, there have been rapid developments 
in model-making partly due to advances in electronics and partly as a 
result of the inerease in data coming from psychological laboratories 
which serve as the foundation of such models. As a result, we have a 
number of recent mathematical models in learning theory along with 
some rather startling machines capable of carrying out complex math- 
ematical calculations at high speeds. Such devices have been loosely 
called “electronic brains.” 

Finally, the rapid adv 
have resulted in remarkable de 


ances in communication and information theory 
vices which are largely used in military 
operations for guiding planes, missiles, anti-aireraft shells, and the like, 
to their targets. The new science which has recently been developed 
to meet the need for bridging the gaps between the engineering, psycho- 
logical, mathematical, and other fields whieh contribute to, or might 
benefit from, research along these lines is known as “cybernetics,” from 
the Greek word meaning “steersman.” It would be difficult to find better 
illustrations than these to show how psychology has specialized since 
Wundt set up his modest program for discovering the elements of 
consciousness! 

Personality theory. As 
development of personality t 
The past half century has been 
theories, some of which are off: 


we pointed out earlier in this chapter, the 
heory was given great impetus by Freud. 
characterized by a rapid proliferation of 
shoots of Freudian theory, while others 
have developed within academic circles. Generally speaking, deviations 
and modifications of psychoanalytic theory have taken a socially 
oriented point of view as opposed to the original biological orientation 
of Freud. In other words, the neo-Freudian theories have tended to 
minimize the importance of “instincts” or drives as important factors 
in psychogenic development while maximizing the importance of inter- 
Dersonal relationships. It has recently been pointed out by Ansbacher 
and Ansbacher (2) that it would be more gomed to Iebel te major 
contemporary neo-Freudians, *tneo-Adlerians," since Alfred Adler's Indi- 
Vidual Psychology either anticipates or was godfather to most of the 
Te i ries. ` 

compensation for feelings of inferiority has, in many recent, theories, 
become a "striving for security." In addition, Adler's emphasis on the 
Self as opposed to Freud's character structures of the id, ego, and 
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superego, his emphasis on social relations, and his stress on the present 
instead of the past, are characteristic of the so-called neo-Freudian 
theories of Karen Horney, Harry Stack Sullivan, Eric Fromm, and others. 
For these reasons they are often collectively referred to as “social 
psychoanalysts.” 

Among the academically nurtured personality theories, there are 
such widely divergent viewpoints as virtually to defy any simple classifi- 
cation. There are representatives of Gestalt or field theory, constitu- 
tional or body-type theories, factorial theories, an eclectic theory, and 
several personalistic or individual-centered theories. Personality, in 
à sense, is a way of looking at the individual as a whole: and, because 
a molar point of view invites many possible approaches and interpre- 
tations, psychologists with different orientations have investigated per- 
sonality along different lines. As a consequence of such diversity we 
have the complicated picture just described, 

Yet, in spite of these divergent points of view, personality theory 
reflects many of the same basic cleavages in systematic psychology with 
which we are already familiar. There are the biologically oriented as 
opposed to socially oriented theories; the molecular as opposed to molar, 
and the old S-R as opposed to self- or O-oriented points of view. Repre- 
sentatives of these points of view will be considered further in the 
chapter on personality theory. 
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However, in 1911 he parted with the Freudians because of theoretical differences 
and established his own rival school of Individual Psychology. Adler's strong 
democratic outlook and love of people won him many devoted adherents, among 
whom was the British novelist, Phyllis Bottome, who subsequently wrote a 
number of novels dealing with the problem of mental disorders. One of these, 
Private Worlds, achieved international prominence. 

Adler and his associates founded a number of clinies for the guidance of 
children. Several of these are still active in Vienna. His daughter, Alexandra 
Adler, is associated with the Adlerian Consultation Center in New York City, 
while his son, Kurt, is also a practicing psychiatrist. 

In 1927 Adler lectured at Columbia University. In 1932 he became asso- 
ciated with Long Island University, occupying the first chair of medical psychol- 
ogy in the United States, 


While on a lecture tour in Aberdeen, Scotland, Adler died suddenly on 
May 28, 1937. 


James Rowland Angell 


James Rowland Angell, the champion of functionalism, was born in Burling- 
ton, Vermont, on May 8, 1867. He was the descendant of nine generations of 
Rhode Islanders. His grandfather had been President of Brown University; his 
father was President of the University of Vermont at the time of James's birth 
and later President of the University of Michigan. 

Angell's early education was in the publie sehools of Ann Arbor, and his 
undergraduate work was at the University of Michigan, where he studied under 
Dewey. He went on to do graduate work under James for a year at Harvard, 
where he obtained his M.A. in 1892. He then went to Germany for advanced 
study at Halle, and despite the fact that his thesis was aecepted with the proviso 
that it be rendered into better German, he never obtained his Ph.D. degree. 
Because an offer to teach at the University of Minnesota proved too tempting, 
he left Germany in order to accept the position. Tronically, although he never 
returned to complete work on the thesis, in subsequent years he was instrumental 
in conferring many doctorates on others, After a year at Minnesota, Angell 
accepted an appointment at the University of Chicago, where he remained for 
twenty-five years, fourteen as a teacher and eleven as an administrator. 

Following in the tradition of his grandfather and father, he became president 
of Yale University, the first non-Yale man to hold that position. There he was 
instrumental in the development of Yale’s Institute of Human Relations. During 
his presidency of y. ale, he was honored with doctorates by twenty universities 
a became the fifteenth president of the American Psychological Association. 
t nim os from academic life he became an executive of the National 

g Company. He died on March 4, 1949. 


Harvey A. Carr 


Harvey A. Carr was born Apri i i i 
a : pril 30, 1873, on a farm in Indiana. His early 
education was in country schools. At the age of eighteen he enrolled at De Pauw 
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University, but at the end of his second year became seriously ill and returned 
to the farm to recuperate. He was forced to remain at home for some time, 
regaining his health and earning money to finance his education. At the age 
of twenty-six he entered the University of Colorado, where he obtained a master's 
degree in 1902. : 

Upon leaving Colorado, Carr took a fellowship to study at the University 
of Chicago with Dewey, Angell, and Watson. There, in 1905, he was granted 
the Ph.D. degree. Failing to obtain two available university positions in psychol- 
ogy, he taught for a year in a Texas high school and for two years at Pratt 
Institute in New York. 

When Watson left Chicago in 1908, Carr was invited to become his suc- 


cessor, He remained at Chicago until 1938, succeeding Angell as department 
ctorates in psychology were conferred 


chairman. During his tenure some 130 do : 
teacher who was readily accessible to 


by the University of Chicago. He was a t 
his students and vitally concerned with their welfare. He knew his students as 


individuals and frequently published jointly with them. His publications num- 
ber about. fifty, including a general textbook and a volume on space perception. 


He died at Culver, Indiana, on June 21, 1954. 


Charles Darwin 


Charles Darwin, English naturalist and author of Origin of Species, was 
born on February 12, 1809, at Shrewsbury, England. He was fhe son of Dr. 
Robert Darwin and the grandson of Erasmus Darwin, philosopher, physician, 
and poet. His mother was the daughter of Josiah Wedgewood, manufacturer 
of the fine china which bears his name. a 

Darwin attended school in his native town, and after two terms at Edin- 
burgh entered Cambridge, where he took his B.A. degree in 1831. At that time 
the British government was preparing H.M.S. Beagle for a scientific cruise 
around the world. Professor John Stevens Henslow, a distinguished botanist 
and one of Darwin’s instructors, urged his appointment as à naturalist. The 
now famous voyage lasted from 1831 to 1830. It began in South American 
Waters, where Darwin made his monumental observations on the Galapagos 
Islands, then proceeded to Tahiti, to New Zealand, and, on the return trip, to 
Ascension Island and the Azores. Darwin returned with an immense amount 
of data, part of which was published in 1839 under the title, Journal of a 


Naturali, 
aturalist. because of poor health, which he 


i the country 
In 1837 he had retired to th T is be. His biographers xen Bac 


Struggled against for the remainder o en: à 
total ut day was but four hours in length. Despite this curtailed program, 
in addition to Origin of Species, published in 1859, Desan WADE RUMENE 
scientific papers and books including one of particular interest to psychologists, 


ele imal. 
Expression of the Emotions in Man and Animals. 1 os citro Ms EE 
Darwin’s Origin of Species, announcing his theory of evolution in comp 


ensive form, was eagerly awaited by his scientific colleagues, since in 1858 
arwin and Alfred Wallace had jointly announced the theory of evolution to 
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the Linnean Society. All 1,250 copies of the first printing of the Origin were 
sold on the day of publication. 

Darwin, whose epoch-making work has profoundly influenced every depart- 
ment of contemporary thought, is regarded as one of the outstanding figures of 
the nineteenth century. He died April 19, 1882, survived by two daughters and 
five sons, four of whom achieved scientific eminence in their own right. 


John Dewey 


John Dewey, American philosopher and educator, was born October 25, 
1859, in Burlington, Vermont. His father was a storekeeper known for his 


Yankee wit and gentle humor and respeeted for his sound judgment. Young 
Dewey’s early life was that of an 


average boy of his day. He had a paper route, 
worked part time in a lumber yard, and in no way distinguished himself in 
grammar school or high school. At the age of fifteen he entered the University 
of Vermont. Again he showed no great promise until the latter part of his 
junior year. In his autobiography Dewey relates that the reading of Huxley's 
Elements of Physiology brought about a transformation in his attitude. He 
began his search for the same marvelous integration in philosophy which Huxley 
had portrayed in the living organism. 

After his graduation from the University of Vermont in 1879, Dewey taught 
high school in Pennsylvania and then at a private academy in his native state of 
Vermont, Meanwhile he continued his study of philosophy and succeeded in 
publishing several articles in the Journal of Speculative Philosophy. Dewey was 
80 encouraged that in 1882 he borrowed $500 from an aunt to pursue work in 
Philosophy at Johns Hopkins. Two years later he obtained his Ph.D. degree 
and accepted an appointment to teach at the University of Michigan, where he 
Temained until 1888, During this period he wrote his first textbook in psychol- 
ogy, which appeared in 1887. In 1888 he went to the University of Minnesota, 
but a year later returned to Michigan for six more years, 

_ He Was then invited to the University of Chicago, where in 1806 he estab- 
lished his experimental or laboratory school, a bold new venture in American 
an, which became the foundation for modern progressive education. 
Bwey failed to enlist the Support of the president of the university in his ex- 
perimental program and resigned in 1904. With the aid of friends he obtained a 
mained there teaching and writing his highly 
l his retirement in 1930, 
on June 1, 1952, 


i s philosophy unti 
He died in New York City 


Gustav Fechner 


Gustav Fechner w ; 

br ation ea was , 1801, in Gross-Sürchen, a small village 
* thes . sermany. He attended the Gymnasium, then matriculated in 
medicine at Leipzig, where he to i 22. But even before graduat- 
ing from medical school Fechner’ isti zas rebelling against the re- 
vailing materialism of his scie T P 


Under the pseudonym of “Dr. 
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Mises" he began a series of satirical essays lampooning science and medicine. 
He continued publishing the essays intermittently for the next twenty-five years, 
betraying a continual conflict between two sides of his dual personality. 

After earning his degree in medicine, Fechner's interest in the biological 
Sciences began to wane in favor of research in physics and mathematics, and 
within the next decade he had made his reputation as a physicist. However, 
near the end of the decade the versatile Fechner began to develop an interest 
in the psychology of sensation and seriously injured his eyes by exposing them 
to the sun in his studies of after-images. Unable to work, Fechner went into a 
deep depression for a period of three years. 

Upon his recovery, Fechner’s humanistic side sprang into the ascendance; 
he became more and more the philosopher and less the physicist. A by-product 
of his philosophical development was a growing interest in the relation between 
the material and the mental, which led to his founding of psychophysics and the 
writing of the monumental Elemente der Psychophysik. . 

Fechner lived to be eighty-six years of age; he spent the closing decades of 
his life in research in experimental psychology, aesthetics, and philosophy. 

He died in Leipzig, November 18, 1887. 


Sigmund Freud 


Freud was born on May 16, 1856, in Freiberg, a small town in Moravia. At 
the age of four he was taken to Vienna, which became his home for most of his 
Adult life, Following the customary primary and secondary German education, 
he debated between entering the law or specializing in science. He chose the 
latter, taking his medical degree at the University of Vienna in 1881. His chief 
fields of interest during his early medical studies were botany and chemistry. 
Later he became interested in physiology and comparative anatomy. Upon 
graduation from medical school, Freud planned a professional life dev ro n 
Tesearch in neurology, but lack of means compelled him to engage in clinica 
Practice, . 

Freud's interest in mental disorders began in 1884 after iud ipea p» 
him of a ease in which the symptoms of hysteria were alleviate w ete 
Patient, under hypnosis, was encouraged to relate the e ie wi tien 
had given rise to the disorder. A year later Freud visite n Jenni 
French neurologist, who encouraged him to investigate hysteria an mde i 
logical point of SO. Freud returned to Vienna and prr Aa "enn = 

tudies in Hysteria, but even before its rem parted w a 
Teplaced hypnotic therapy with free associato PY 
i De rest of Pru t scone dee d ors and an 2 
decades à ihi developed psychoanalysis both as 3 pme 28 2 
het it Joni rt (jPeltanschauung period) in ‘napa ween 
theories to religion, social psychology, anthropology; and rubia 2 
zation, The change in his interest is revealed in the titles a dee s " bain 
Over the years. p E the early works are The E n ros ed 
(1900), Three Contributions to the Theory of me (1905), and s ea Á y sem 
Lion to Psychoanalysis (1916), whereas among Freud's later works are y 
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the Pleasure Principle (1920), The Future of an Illusion (1928), and Civilization 
and its Discontents (1930). 

Freud's working day was full. He devoted the morning hours to his patients 
and lectures. After the midday meal he took a walk, during which time he had 
the opportunity to meditate and plan his writing. The afternoon and evening 
hours were devoted to patients, organizational work, and writing. He usually 
retired after midnight and slept five to seven hours. 

In the critical year of 1938, when the Nazis carried out their “bloodless in- 
vasion" of Austria, Freud with the help of his associate and biographer, Ernest 
Jones, escaped to England, but all of his property was confiscated and his books 
burned. He died of cancer on September 23, 1939. 


Hermann von Helmholtz 


Hermann von Helmholtz, one of the greatest scientists of the nineteenth 
century, was born on August 31, 1821, at Potsdam, near Berlin. His mother was 
a direct descendant of the Quaker, William Penn. His father, a teacher of 
philology and philosophy, was instrumental in guiding the early education of 
his son, whose health was delicate during his early years. At the age of seven- 
teen Helmholtz entered a medical institute in Berlin, where he took his degree. 

He began his professional life as an army surgeon. However, since his first 
love was pure science, he left the army to accept an academic position in 
physiology at Königsberg. In the course of the next thirty years he held 
academie appointments in physiology at Bonn and Heidelberg, and in physics 
at Berlin. Among his outstanding accomplishments during this period were the 
measurement of the nervous impulse, providing the mathematical foundation 
for the law of the conservation of energy, the invention of the ophthalmoscope, 
and the formulation of his famous theories of color vision and hearing. His 
two most important books are Physiological Optics (1856-1866) and Sensations 
of Tone (1862). Both are considered outstanding contributions to modern 
science, 

Helmholtz was a man of simple tastes, somewhat austere in manner and 
deeply devoted to the empirical point of view in science. Yet his empiricism 
was tempered by a broad philosophical outlook on the problems of science. 

Helmholtz died in Charlottenburg, September 8, 1894. 


William James 


William James, the 


great American philosopher and psychologist and brother 
of Henry James, 


$ the novelist, was born in New York City, January 11, 1842. 
His early education was sporadic and interrupted by extensive travel in the 
United States, France, England, Switzerland, Germany, and Italy. Throughout 
his early education he was profoundly influenced by his father, a Swedenborgian 
theologian of independent means, especially in terms of indifference to worldly 
success and concern with the fundamental problems of life. 


After rejecting the idea of becoming a painter when he concluded that he 
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lacked the necessary talent, James entered the Lawrence Scientific School of 
Harvard at the age of 19. Two years later he entered the medical school and 
then, at the age of 23, left to accompany Agassiz on a zoological research ex- 
pedition. This was a disappointing experience to James because the expedition 
sought only factual information, whereas he preferred speculation and searching 
for underlying causes. Following the expedition he spent a year and a half in 
Germany, where poor health prevented him from doing more than occasional 
independent study. 

While studying in Germany, James became deeply depressed and actually 
contemplated suicide. The experience proved to be a turning point in his life 
and led to his interest in philosophy. When he returned to the United States, 
he re-entered Harvard to complete his medical training. Following his gradua- 
tion he held positions as an instructor in anatomy and physiology at Harvard, 
but in later years he turned to teaching psychology and philosophy and held 
Professorships in both subjects. 

In 1878 James contracted to write his Principles of Psychology, which even- 
tually appeared in 1890. It is one of the truly great and basic texts in the field. 
While writing the book he made many trips to Europe, so that what he originally 
planned to complete in two years actually took twelve. 

As a philosopher James is associated with pragmatism, a system of philos- 


ophy which he developed after reading an essay of Charles Peirce in Popular 
James's pragmatism, with 


Science Monthly on “How to Make our Ideas Clear.” 
its central theme that the value of ideas must be tested by their consequences in 
action, profoundly influenced John Dewey. 

James died in New Hampshire on August 26, 1910. 


Carl Jung 


. Carl Jung was born in K 
liberal Protestant clergyman. 
vanced study at the University 
his M.D. degree in 1900 and two years later wi 
he collaborated with Bleuler. From this work 


Association Test. : : 

Jung met Freud in 1906 and became a member of E reud's inner circle. The 
Association developed into a strong friendship and resulted in a fruitful exchange 
Of ideas between the two men. However, in 1913, Jung resigned from the In- 
ternational Psychoanalytic Society, broke away from Freud, and founded his 
own school known as Analytical Psychology. . ; 

His research into the nature and phenomena of the racial unconscious led 
him to study the mental processes of primitive people. dn pursuit of his ob- 
lective he spent some time in North Africa in 1921 carrying out field studies of 


the natives, Later he made similar studies of the Pueblo Indians in Arizona 
and New Mexico, and in 1926 revisited Africa to observe the behavior of the 
n 3 


Natives in Kenya. 
i His deep concern with m 
Phasis on archetypical modes o 


esswil, Switzerland on July 26, 1875, the son of a 
His early education was in Basel, and his ad- 
of Basel, which he entered in 1895. He obtained 
orked with Janet in Paris. Later 
Jung developed his famous Word 


his religious nature, and his em- 


an's unconscious, re, à 
or of mysticism to Jung's 


f thought lend a flav 
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writings that has made him less appreciated in America than in Europe. His 
profound understanding of human nature and his vast knowledge of mythology, 
anthropology, and literature have led many to regard him as one of the world’s 
great contemporary scholars. 

At the present time he resides in Zurich, Switzerland, where he continues 
working and writing. 


Kurt Koffka 


Kurt Koffka was born on March 18, 1886, in Berlin. He came from a long 
line of lawyers but did not pursue the family profession. Koffka’s early educa- 
tion took place in Berlin from 1892 to 1903. During this period a maternal 
uncle aroused his deep interest in the fields of science and philosophy. While 
Koffka was at Edinburgh in 1903-1904, his interests were further developed 
under the influence of British scientists and scholars. After returning to Berlin 
he decided to pursue a career in psychology. He took his Ph.D. degree with 
Stumpf, writing a thesis on rhythm. 

There followed a series of post-graduate positions as an assistant to von 
Kries, Külpe, Marbe, and finally Schumann at Frankfurt, where he met Köhler 
and Wertheimer and became a member of the triumvirate that founded Gestalt 
psychology. In 1911 he was appointed Privatdozent at the University of Giessen, 
where he remained until 1924. During World War I he worked with patients 
suffering from brain injuries and aphasias in the Psychiatric Clinic in Giessen. 
In 1924 Koffka held a visiting professorship at Cornell and later at Wisconsin. 
In 1927 he was appointed William Allen Neilson Research Professor at Smith 
College, where no demand was put upon him to publish or teach. Instead his 
time was devoted solely to experimental work in the field of visual perception. 

In 1932 Koffka joined an expedition originating in Russia to study the 
people of Central Asia. The results of the studies were never published. On the 
expedition he contracted a relapsing fever, and, while recuperating, he began his 
Principles of Psychology, an erudite and difficult book originally intended for 
the layman. After its publication he worked primarily in the field of experimen- 
tal psychology but continued to maintain interest in art, music, literature, and 
general social and ethical questions. 

Koffka never sought personal recognition and always felt indebted to his 
Gestalt colleagues for his successful career in psychology. He died on Novem- 
ber 22, 1941, in Northampton, Massachusetts. 


Wolfgang Kohler 


Wolfgang Kohler was born on January 21, 1887, in Revel, Esthonia, then 
part of Russia. The family moved to north Germany when Köhler was five 
years of age, and his early education took place in a humanistic Gymnasium. 
His university studies were pursued at Tübingen, Bonn, and finally at Berlin, 
where he obtained his Ph.D. in 1909. In 1910 he went to Frankfurt as an as- 


sistant in psychology, and in 1911 he became a Privatdozent. It was in Frank- 


Biographies 75 


furt that Köhler and Wertheimer met and began their early experiments in 
Gestalt psychology. 

In 1913 Kóhler received an invitation from the Prussian Academy of 
Science to study chimpanzees on the Spanish Island of Tenerife. After he had 
spent six months on the island, World War I broke out. Köhler tried to get 
home, but fortunately for psychology he failed. Had he succeeded in reaching 
international waters, he probably would have been interned by the British. 
Köhler remained on Tenerife from Christmas, 1913, to June, 1920. He found his 
work on insight learning in chimpanzees not always sufficiently challenging and 
devoted a considerable amount of his time to the study of mathematics. 

In 1920, Kóhler returned to Germany. He was invited to succeed Müller 
at Góttingen, but instead accepted an appointment as director of the laboratory 
at Berlin to succeed Stumpf. He remained there from 1923 to 1935. During 
the years 1934-1935, he gave the William James lectures at Harvard and de- 
cided to come to America permanently, since he was in continual conflict with 
the Nazis. He was made research professor of philosophy and psychology at 
Swarthmore College, an appointment he held until his retirement. At the present 
time he is living in Lebanon, New Hampshire. 


Edward Bradford Titchener 

Edward Bradford Titchener was born on January 11, 1867, at Chichester, 
England, of a family that had shown unusual ability for several centuries. His 
early schooling was in his native town. After obtaining his degree at Oxford 
in 1890 he went to Leipzig to study under Wundt. There in 1892 he was awarded 
the Ph.D. degree. . 

'That same year Titchener began his long and productive career at Cornell 
as an assistant professor. Within three years he was made Sage Professor of 
Psychology. Meanwhile he translated important texts in psychology from Ger- 
man into English and wrote the original books on structuralism which bear his 
name. His most important book was his Experimental Psychology, which ap- . 
Peared in two volumes during the years 1901-1905. He presented the work to 
Oxford University for the degree of D.Sc., which was granted in 1906. 

Although Titchener was British by birth and spent most of his professional 


life in America, he remained German in outlook throughout his career. He fol- 
lowed the European custom of lecturing in his academic robes and required mem- 

ers of his department to attend his lectures in general psychology where they 
Could become acquainted with his latest authoritarian pronouncements on struc- 
turalism. When it became apparent that introspectionism had lost the day, 
Titchener refused to change with the times and became increasingly less inter- 


ested in psychology. During the last ten years of his life he developed a deep 


interest in coin collecting. 
He died of a brain tumor on August 3, 1927. 


John B. Watson 


John B. Watson was born in 
Asa boy he attended a one-room schoolhouse wh 


Greenville, South Carolina, on January 9, 1878. 
ere his teachers remembered 
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him as "an indolent, argumentative boy, impatient of discipline and content if 
he barely passed his studies." He entered Furman University as a subfreshman, 
at the age of sixteen, and remained there for five years, taking an M.A. instead of 
a B.A. The reason for his protracted stay was the infraction of a rule made by 
a teacher, Professor Moore, to the effect that any student who handed in a paper 
backwards would be failed. (Apparently Watson and his peers had discovered 
an unusual way to annoy their professors. Watson, turned in such a paper in 
civics, and Professor Moore kept his word by failing him in his senior year, 
even though Watson was an honor student. 

Watson's graduate work was done at the University of Chicago, where he 
obtained a Ph.D. degree in 1903. He remained there as an instructor until 1908, 
during which time he helped found the animal laboratory. At Chicago he was 
associated with Angell, Donaldson, and Dewey. Watson, no lover of philosophy, 
remarked that he never understood Dewey, in spite of the fact that he was well 
grounded in philosophy as an undergraduate. He enjoyed his associations at 
Chieago and was reluctant to leave for Johns Hopkins, but the financial offer of 
$3,500 a year, a large salary in those days, was too attractive to turn down. 

It was during his stay at Johns Hopkins that he developed the central con- 
cepts of behaviorism. His success as a teacher and writer promised a long and 
brilliant career. However, because of the publicity associated with his divorce in 
1920, Watson was forced to resign. With the help of friends he entered the 
advertising business, in which he was employed until 1946. 

His final book Behaviorism, a semi-popular exposition, appeared in 1925 
after he had left the field of academic psychology. It generated more criticism 
than any other book of that day. Strangely enough, Watson never replied to any 
of the criticism. Though he left academic circles after a professional career of 
less than two decades, his influence on contemporary psychology has been pro- 
found. 


He died after a long illness, in New York City, on September 25, 1958. 


l Ernst Weber 


Ernst Weber was born in Wittenberg, Germany, on January 24, 1795, the 
son of Michael Weber, a professor of theology. After completing his early 
studies in Wittenberg, Weber was awarded the doctorate in 1815, at Leipzig, 
where he became a Privatdozent two years later. In 1818 he was appointed 
assistant professor of anatomy and physiology, and in 1821 was granted his full 
professorship. He served in this double capacity at Leipzig until 1866, when he 


gave up his duties as a physiologist. In 1871 he relinquished his chair of anatomy 

and retired from academic work. 

X ie s outstanding contributions were in physiology. There was scarcely 

a a min the field to which he failed to contribute. His publications in- 
research on the physiology of the circulatory system, the ear, the eye, the 


fiver, and notably the skin. His i 
i k collected : i 
ie s Pie in for, cted papers on these topics were published 


: Earlier, in 1834, Weber had published a Latin 
ee : Tactu (on touch), and in 1846, an article for Wagner's Hand- 
ook of Physiology in which he further elaborated his findings on the skin senses. 
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Both are considered classics in the field of sensation. In De Tactu, Weber an- 
nounced his discovery of what came to be known as “Weber's Law,” namely that 
the just noticeable difference between two weights is a certain constant propor- 
tion of the total magnitude. 

Aside from his primary interest in physiology, Weber contributed several 
articles on the improvement of medical education. In these he emphasized the 
view that future progress in medicine depends upon the adoption of exact, 
scientific methods. Weber's sympathies for more precise anatomical knowledge 
took the conerete form of addressing a petition to the Saxony parliament re- 
questing a change in the laws to permit surrender of the bodies of suicides to 
anatomists. In his later years Weber urged the application of scientific findings 
to the arts and trades and became a co-founder of the German Polytechnic 
Society, 

He died January 26, 1878, in Leipzig. 


Max Wertheimer 
A Max Wertheimer was born on Apri 
His father was the director of a commercial 


Was in Prague, where at the age of eighteen 
two and one-half years he studied law but finally gave it up in favor of philos- 


Ophy. He did postgraduate work at Prague, Berlin, and eventually at Wiirz- 
burg, where he obtained his Ph.D. under Kiilpe. 

. He held an appointment as Privatdozent at Frankfurt and Berlin, an as- 
Sistant professorship in Berlin in 1922, and finally a professorship at Frankfurt, 
Occupying Schumann's chair. Because of political unrest in Germany during the 
thirties, he was among the first group of refugee scholars to arrive in New York, 
where in 1934 he became affiliated with the New School for Social Research. 

In 1910, while on a vacation trip from Vienna to the Rhineland, it occurred 
to Wertheimer that apparent movement offered difficulties to the structuralistic 
Point of view. He left the train at the next stop, which happened to be Frank- 
furt, went in search of a toy stroboscope, and in his hotel room tested the 
hypothesis that apparent movement could not be explained in terms of its ele- 
ments, In Frankfurt also he met Kohler, his first experimental subject, and in 
the following year Koffka, who became his second subject in perceptual investiga- 
tions, These three, in their development and extension of Wertheimer's ideas, 


lounded Gestalt psychology. 


Wertheimer was a restless man whose rea i 
He was also at heart a romantic, à 


toward. y ; : 1 
, yet never quite reaching, à 08 ath 
Poet, and a musician. His restless searching, coupled with his broad knowledge 
and interests, led him to direct psychology away from the current vogue of 
clementalism and toward the study of the phenomenal wholes. 


He died on October 12, 1943. 


1 15, 1880, in Prague, Czechoslovakia. 
school. The boy’s early education 
he completed the Gymnasium. For 


l satisfaction came from striving 


Wilhelm Wundt 


E Wilhelm Wundt was born on Aug 
On of a Lutheran pastor. He spent two Y 


ist 16, 1832, at Neckarau in Baden, the 
ears in a local Volkschule, following 
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whieh he was tutored by a viear, his father's assistant. Although he had brothers 
and sisters, Wundt led the life of a solitary and imaginative boy, unquestioningly 
performing the tasks assigned to him by his tutor. As a young man he attended 
the University of Tübingen for one year and then entered Heidelberg. Although 
he took a degree in medicine, he turned to physiology in his early postgraduate 
research. During his seventeen years at Heidelberg he changed from physiologist 
to psychologist. 

In 1874, Wundt accepted an appointment at Zurich, and the following year 
he went to Leipzig, where he was to remain for the next forty-six years. At 
Leipzig he founded the first laboratory of psychology, wrote and experimented 
extensively, and developed his systematie psychology. Although he injured his 
eyesight in the course of his introspective research, he was able to continue his 
work with the help of his daughter. 

Wundt's knowledge was encyclopaedic, for he wrote not only on psychology, 
but also in the fields of logic, ethics, and scientific metaphysics. In his publica- 
tions he was a repeater, not in the sense of quoting himself but rather in restating 
the same ideas in different connections. He also put great emphasis on the 
definitions of concepts, collecting those of other authorities and then proceeding 
to point out how they differed from his own views. It is an astounding fact that 
during his professional career he published about 54,000 pages of psychological 
material. 


He died in his eighty-eighth year on August 31, 1920. 


Sensation in 
Systematic Psychology 


The evolution of method and theory in sensory psyehology extends over 
the entire period of recorded history. In Chapters I and II we found that 
the empiricists from Aristotle to Mill sought the key to mind in the 
analysis of the sensory processes. +The basic premise of this school of 
Philosophy held that mind was compounded of simple ideas originally 
derived from sense experience. For this reason, sensory psychology found 
favor among the empiricists and their descendants, the objective psy- 
chologists of the early scientific period. But we also noted that the 
empirical tradition allied itself with associationism, for to argue that 
mind was no more than an unrelated conglomeration of simple ideas was 
logically indefensible as well as a violation of common sense. Therefore, 
the principles of association were invoked by the empiricists to account 
for the complexities of mind. Consequently, in relating sensation to 
the empirical-associationistic tradition, we may consider all three to be 
Mexorably interwoven with each lending meaning and support to the 
Others, From this viewpoint, empiricism demands sensationism, and both 
logically lead to associationism. This tripartite alliance 1s the philo- 


Sophical antecedent of modern sensory psychology. : 

Tn contemporary psychology, however, the study of sensation ‘no 
longer dominates the field as it did throughout the prescientifie period 
and during the heyday of structuralism. Sensation has been relegated 


to the background, so to speak, both in contemporary theoretical systems 
9 " , - E 4 . AK " 5 
and in the experimental literature. There are two principal reasons for 

ists draw a sharp distinction between 


this s 
his, First, contemporary psycholog 79 
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sensation and perception. Historically, however, these two mental 
processes were not always treated separately, and much that went under 
the name of sensory psychology was, in fact, perceptual psychology. 
During the past several decades sensation has become a highly circum- 
scribed field primarily concerned with the neurology and electrophysi- 
ology of the sense organs. It might be noted parenthetically that while 
the field of sensation has become more restricted in recent years, it has 
enjoyed at the same time a rebirth of interest on the part of psychologists. 
This revival of interest is a result of the tremendous advances in the 
design of electronic equipment that have taken place over the past several 
decades. The availability of highly sensitive amplifiers and recording 
devices has made possible direct electrophysiological studies of the sense 
organs and their centers in the brain (7). On the whole, however, sensory 
psychology has gradually lost out to perceptual psychology as the lines 
of theory and research diverged more and more sharply during the 
modern period. Perception, for the time being at least, is ahead in 
terms of research interest and the quantity of published experimental 
literature. 

The second reason for the decline of sensory psychology was the 
fall of structuralism as the dominant system of American psychology. 
The structuralists, following the old empirical tradition of mental analy- 
sis, conducted a vast research program on the sensory processes. The 
newer schools, on the other hand, looked with disfavor on the analysis 
of consciousness, particularly atomistic analysis. As a consequence, 
sensory psychology, traditionally reductionistie and molecular in its aims 
and methods, suffered a decline along with the collapse of structuralism. 


Sensation and the Schools of Psychology 


We shall begin our study of systematic sensory psychology by ex- 
amining its position in the literature of the schools which flourished 
during the first third of the present century. The student may review 
for himself the place of sensation in British empirical philosophy and 
the development of the quantitative methods for the measurement of 
Sensory processes in Chapter II. Meanwhile, we shall start with Titch- 
ener’s treatment of sensation in his system of structural psychology. 

Structuralism and sensation? It will be recalled that Titchener’s 
psychology took for its aim the analysis of consciousness into elements 
by the method of introspection. (See pages 40-44.) We also pointed 
out that sensations were one of Titchener’s three elements of mind, the 
other two being images and affective states. With this as a starting point 
let us consider Titchener’s Position on sensation in detail. 


1 Our exposition is based on Titchener’s Textbook of Psychology (14). 
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.  Titchener defines sensation as “an elementary mental process which 
is constituted of at least four attributes—quality, intensity, clearness, 
and duration” (14, p. 52). Let us analyze both parts of his definition in 
turn. First, what does Titchener mean by an elementary process? As 
he uses the concept, it means irreducible or incapable of analysis into 
anything simpler. Titchener’s criterion for determining whether a con- 
scious process is elemental is to subject the process to “rigorous and 
persistent” introspection. If, under these conditions, it remains un- 
changed—if it refuses, so to speak, to break down into something simpler 
—it is a true element, In essence, both Titchener’s definition of elements 
and his test for their genuineness are analogous to the chemists’ criteria 
for establishing chemical elements. To cite a specific example, if the 
conscious experience aroused by a rose proves to be a compound of 
the elementary sensation of smell and a reaction of pleasantness, then the 
experience is not elementary but a complex of two more elementary 
processes. Similarly, if the chemist can reduce common salt to something 
simpler—in this case sodium and chlorine—then salt is not an element 


but a compound. 
However, while elements are the 


sciousness they can nevertheless be 
as the chemical elements can be organized into such classes as metals, 


heavy earths, rare gases, and halogens. In other words, in spite of their 
Simplicity, elements have attributes which enable us to make distinctions 
among them, and this brings us to & consideration of the second part of 
Titchener’s definition of sensation. 

Titchener puts quality at the head of his list of sensory attributes. 
Quality is the most important attribute of any sensation, for it is the 
attribute which permits us to distinguish one elementary process from 
another. Thus, we discriminate salt from cold, or middle C from green, 
on the basis of quality differences. In simpler terms, quality is the attri- 
bute from which every sensation takes its particular name; and for this 
Teason it is the most fundamental attribute of all sensations. 

The second attribute, intensity, is familiar from everyday experience. 
This is the attribute responsible for the distinctions and comparisons of 
Strength or degree which we make among sensations of both the same 
and different qualities. To exemplify, when we have several shades of 
blue paper the attribute of quality is the same, namely, the quality 
of blueness. But the papers also differ in brightness or brilliance of 
color; hence we can distinguish between them on the basis of v.d 
Similarly, we are able to make cross-comparisons between, say, à bright 
red” and a “dark blue." In this instance we are either ignoring quality 
9r holding it constant while concentrating on intensity. Mote generally, 
When we use terms like brighter," “duller,” “louder,” “softer,” "stronger, 


primary, irreducible stuff of con- 
classified or put into groups, just 
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"weaker," and the like, we are referring to the experienced attribute of 
intensity. 

Turning to clearness, Titchener held that this attribute characterizes 
a sensation in terms of its place in consciousness. The clear sensation is 
dominant and in the foreground of consciousness; the less clear sensation 
is subordinate and in the background. To cite a simple example, if we 
are studying tones introspectively in the course of a laboratory investi- 
gation, our consciousness of those tones will be clear. However, the same 
tones coming over the radio while we are at home and absorbed in a book 
might go entirely unheard, or, if noticed at all, form part of the obscure 
background noise found in the best of homes, We shall have to return 
to the attribute of clearness, for it proved to be involved with the problem 
of attention to be considered later in this chapter. But meanwhile we 
shall go on to Titchener’s fourth attribute, that of duration. 

Duration describes the temporal course of a sensation. In Titchener’s 
words, it marks the sensation’s “rise, poise and fall as a process in 
consciousness” (14, p. 53). Duration also makes the temporal course 
of one sensation characteristically different from the temporal course of 
another, 

The attributes of quality, intensity, duration, and clearness are basic 
characteristics of all sensations. They are the essential four, always 
present to some degree in every sensory experience. However, Titchener 
goes on to point out that some sensations may also possess the attribute 
of extensity. The sensation aroused by a long strip of blue paper, for 
example, can be characterized by extensity in addition to the four 
fundamental attributes. Tones, on the other hand, do not possess ex- 
tensity, but they, too, may have a special attribute, in this case, volume." 
Moreover, there is always the possibility that two or more attributes may 
join or concur in consciousness to produce what Titchener defines as a 
“second order” attribute. Here we shall once again quote Titchener 
in a highly characteristic paragraph which gives both the flavor of 
Titchener’s trenchant style and at the same time conveys a picture of 
consciousness from the structural point of view in the words of the 
greatest introspectionist of them all. In the passage quoted, Titchener 
is describing "insistence," a second-order attribute resulting from a blend 
of either intensity or clearness and one of the other attributes. 


They are self-assertive and agg 
forward and pushi 
We speak of the p 


ressive; they monopolise consciousness, as a 
ng guest will monopolise conversation at a social gathering. 
enetraüngness of odours like camphor and naphthaline; of the 

? Volume, as it turned out. 
à detailed history of the prol 
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urgency or importunity of certain pains or of the taste of bitter; of the obtru- 
siveness or glaringness of certain lights and colours and tones (14, p. 05). 


Having defined sensations and their fundamental attributes, 
Titchener then devotes nine chapters to the psychology of sensation. 
For each of the major senses he first enumerates and describes the attri- 
butes already established by introspective studies. Then he goes on to 
discuss various experimental problems and unresolved theoretical issues 
which remain to be investigated and decided upon by the structuralists’ 
program. Much of this material makes familiar reading for anyone 
with a background in general psychology. There are discussions of the 
laws of color mixture, rod-and-cone vision, sound waves, and tonal 
qualities. Also included are descriptions of the chemical senses of taste 
and smell and the important phenomena associated with them. A sur- 
prisingly complete treatment of cutaneous, kinesthetic, and vestibular 
sensitivities is included in the chapters concerned with these modalities. 
Finally, Titchener includes the quantitative methods for the measure- 
ment of sensory processes, and in the same section goes into the derivation 
of the Weber-Fechner Law from Weber’s equation. In fact, Titchener 
proves himself something of a prophet, for he states that the textbooks 
of the future will bristle with mathematical formulas as psychology 
becomes increasingly quantitative in its methods. 

However, no mere enumeration of topics is adequate to convey a 
Picture of Titchener’s dedication to his system and the vigor with which 
he tackled unresolved problems. Many of the gaps in the structuralists’ 
system found a place in Titchener’s Textbook in the chapters on sensation. 
These areas of ignorance are frequently discussed in special sections set 
apart in fine print. Here Titchener confesses his lack of knowledge or 
presents the various differences of opinions on some controversial point, 
and in a spirit of fairness cites whatever evidence is available whether 
or not it is in agreement with the structuralistie point of view. However, 
the underlying implication is always that unresolved problems are not 
impasses for the structuralists’ program but temporary difficulties which 
will ultimately yield to more carefully designed experimental studies. 
Irrespective of the status of a problem, the treatment is essentially the 
same. The problem or phenomenon is described, its known characteristics 
are enumerated, and the results of relevant studies are analyzed. Finally, 
wherever possible a physiological “explanation” is given in keeping with 
Titchener's promise to answer the question “why” by reference to the 
underlying neural processes involved. 

Before concluding this summary of Titchener's treatment of sensa- 
tion, a brief discussion of his position on the process of attention will be 
presented, While attention is typically not included under sensation in 


84 Sensation in Systematic Psychology 


contemporary texts, Titchener, as implied earlier in the chapter, held 
that attention is closely related to the sensory attribute of clearness. 
For this reason we have chosen to include Titchener’s treatment of 
attention in this chapter. 

Titchener introduces the topic of attention by summarizing the con- 
fusion that has traditionally surrounded the concept. At various times, 
he points out, attention has been considered a “power,” a “faculty,” a 
“feeling,” or even a “functional” activity. To add to this chaotic state 
of affairs, common sense “explains” attention as an act of will or in 
terms of some inner force or agency which we employ when “we want to 
pay attention.” In dealing with the multitude of definitions, Titchener 
argues that this difficulty will be overcome by experimental introspection, 
while the question of “will” or inner determination he dismisses as un- 
worthy of a scientific psychology. By denying the possibility of inner 
controls, Titchener sides with the deterministic point of view. This is 
also revealed in his principle that the description of attention as a 
form of consciousness must be made in terms of the elementary mental 
processes themselves—sensations, images, and affective states—and the 
explanation is to be discovered in parallel nervous processes, not in will 
power. 

Taking up the challenge, Titchener reports that introspective studies 
distinguish between passive or involuntary attention and active or 
voluntary attention. The former type is most readily experienced as a 
result of stimuli “that take consciousness by storm” (14, p. 268). All 
intense stimuli, such as pistol shots, bright lights, or sudden pain, give 
rise to passive or involuntary attentiveness, In addition, that which 
is novel or anything which fits into habits of attention gives rise to 
involuntary attentive states. In this way Titchener accounts for both 
the compelling effect of the strange or unusual and for the common ob- 
servation that our individual habits predispose us to attend to certain 
aspects of our environment, Finally, Titchener summarizes all such 
instances under the category of “primary attention.” 

Active or voluntary attention is char 
ever we have to “force” ourselves to att 
we are tired, distracted, or engaged in so: 
glance it may appear that Titchener is 
approach of describing secondary attentio 


upon an act of will. But in employing terms such as “active” or “force” 
Titchener is deliberately reverting to everyday language in order to state 
the problem clearly for his readers, He hastens to explain that in such 
secondary attentive states the experience ‘of strain or the necessity of 
forcing concentration is due to a "conflict of primary attentions" (14, 
p.272). Again wehavea deterministic psychology, for, it will be recalled, 


acteristically experienced when- 
end, as frequently occurs when 
me uninteresting task. At first 
falling into the common-sense 
n as a “power” or as dependent 
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primary or involuntary attention is aroused by strong, compelling stimuli 
or ideational impressions, and not by acts of will. Therefore, what seems 
to be an active striving within is, in reality, the feeling or affective state 
associated with the conflict in our consciousness and its underlying parallel 
processes in the cerebral cortex. When the conflict has been resolved and 
the “strain” disappears this does not imply that "we" have resolved the 
conflict, but that one of the excitatory processes has, to quote Titchener, 
“won the day" (14, p. 273). 

Fundamentally the essence of Titchener's position as we have sum- 
marized it is this: Attention is clearness and thus is nothing more or less 
than a state of consciousness wherein some sensory experience or mental 
image is in the foreground of consciousness, while all other processes are 
for the moment in the background. No new elements are involved, but 
instead what appears at first glance to present a complex and difficult 
problem for introspection is analyzable into the familiar elementary 
processes of clear sensations or images! 

Finally, Titchener undertakes an explanation of attention in terms 
of the nervous system. Here again we shall quote a particularly charac- 


teristic passage from the Textbook. 


Now take a case that lies nearer home. Suppose that you are in your room, 
preparing for to-morrow's examination, and that you hear an alarm of firein a 
neighbouring street. Both ideas, the idea of examination and the idea of fire, 
are imperative; there is a conflict. The cortex is set in one part for work: and 
this setting is reinforced by a large number of associated exeitations,—the nerv- 


ous processes corresponding to ideas of the examination mark, the consequences 


of failure, and so on. The cortex is set in another part for going to the fire : and 
this setting is similarly reinforced, by the processes corresponding to the ideas 
of a run in the fresh air, an exciting scene, a possible rescue, and so on. The 
Struggle may last some little time, and its effects may persist, for a while after 
you have made your choice. So long as there is any trace of it, your attention 


is secondary or “active” attention (14, pp- 272-273). 


d that this is descriptive psychology at its best. 
Still, Titchener’s parallelistic "explanation" in terms of cortical “sets” 
raises more questions for the modern reader than it resolves. Titchener, 
in a manner of speaking, is hiding behind the nervous system. 

By way of summary, sensations for the structuralist are elements 
which possess the attributes of quality, intensity, clearness, and duration. 
The important classes of sensations are visual, auditory, HineCtOy 
gustatory, cutaneous, and kinesthetic. In the structuralists program 
each modality is analyzed introspectively to reveal its unique attributes, 
if any, and to describe and explain its important phenomena. Finally, 
the complex mental process of attention is reducible to the attribute of 


We can only ad 
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clearness. And by way of a parting note, we might add that introspective 
psychology was most successful in the area of sensory psychology. 

Functionalism and sensation. In our discussion of the methodology 
of functionalism in Chapter II, it was pointed out that this system is 
characteristically an is for psychology in contrast to the is psychology 
of the structuralists. Moreover, functionalism represents a transition 
irom the philosophical tradition of Wundt and Titchener to the biological 
orientation of adjustmental psychology. Clearly, by embracing an 
adaptive or utilitarian frame of reference, the functionalist cannot afford 
to ignore the sensory processes completely. If mind functions to adapt 
the organism to its environment, then the senses are important adjuncts 
to mind, for they make possible awareness of the environment, and 
without awareness there can be no behavior, adaptive or otherwise. How- 
ever, this is the extent of the functionalists’ interest in sensation. Unlike 
Titchenerian psychology, where the emphasis is on sensory processes, 
functional psychology stresses the perceptual processes, since it is 
through perception that the individual comes to know and adapt to his 
environment. 

A second reason for the functionalists’ lack of interest in sensation 
is their concern with mental activities as opposed to conscious content. 
Sensation for the functionalist smacks of statics, while perception is 
dynamic. Moreover, the functionalists’ interest in learning and their 
attitude that learning is a “perceptual-motor” affair again emphasize 
their concern with the behaving organism, rather than with the organism’s 
consciousness, With these general principles in mind, let us turn to Carr, 
who is our spokesman for the functionalistic point of view.’ 

In passing from Titchener to Carr one is immediately struck by 
the brevity with which the latter treats the sensory processes, Carr 
devotes but a single, brief chapter to “Sensory and Motor Equipment,” 
while, it will be recalled, Titchener required ten chapters for his exposition 
of the same topic. Moreover, the flavor of Carr's approach is quite 
different. In his textbook the emphasis is primarily on the basic 
anatomical details of the sense organs and only secondarily on the 
experiences to which they give rise, though the latter aspect of sensation 
1s not entirely neglected. Titchener, on the other hand, puts experi- 


ence 2 while physiology and structure are relegated to the back- 
ground. 


However, the most charaeteristically functional aspect of Carr's 


sition is his concern with the utilitarian value of the sensory 
processes. In an introduction to the chapter on sensation, he points out 
the close relationship between the organism’s flexibility is adapting to 
its environment and the degree of differentiation and specialization of 


2 The exposition follows Carr’s Psychology. A Study of Mental Activity (4). 


exp 
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its sense organs. Following this, he briefly outlines the structure of the 
various sense organs and the characteristic experiences to which they 
give rise. Then, near the end of the chapter, he returns once more to 
the theme of the adaptive value of well-developed sensory capacities for 
animals and men. 

Specifically, Carr treats the adaptive value of the sensory processes 
for living forms under the broad heading of spatial ability, under which 
he includes discriminative ability. In developing his theme, Carr first 
notes that, as we move up the phylogenetic seale, animals show an 
increasingly well-developed ability to localize objects in space. At the 
same time, capacity for form and size discrimination increases with the 
organism’s phylogenetic level. And, finally, under spatial discrimination, 
Carr points to the fact that as we move from primitive to advanced 
forms we find increasing emphasis on distance receptors, such as the 
eye and ear, and decreasing emphasis on contact receptors, such as are 
found in the cutaneous senses. The animal with distance receptors is 
able to deal with space by anticipating threats or sensing food supplies 
at long range far more effectively than an organism with poorly developed 
distance receptors. 

The relevance of these evolutionary modifications of spatial capacities 
for better adaptive reactions is undeniable. Because successful adapta- 
tion involves dealing with objects in space, the better the organism’s 
equipment the more successful he will be in adjustments involving both 
locomotor and manipulative acts. Indeed, in adapting to nature in 
the raw one misperception might well prove fatal. For similar reasons, 
the finer the animal's discriminative ability, the more successful he is 
likely to be in selecting à balanced diet, sensing potential enemies, and 


identifying objects in general. 

After summarizing his position o 
ciples of adaptation, Carr turns from sens 
processes of greater interest to the functionalistie program. Clearly, as 


has been pointed out previously, the brevity of the treatment of sensation 
reflects the school's greater concern with the other mental activities, 
notably perception and learning. Nevertheless, despite its brief treat- 
ment of sensation, the strong evolutionary point of view characteristic 
of this school is clearly developed. It is, in short, a Darwinian psychology 
whose orientation is the activity of the whole organism in its give-and- 
take relations with the environment. With this précis of Carr’s position 
we shall leave this school for the time being and turn to the behavioristic 


view of sensation. 
Behaviorism and sensation. 


n sensation in terms of these prin- 
ation to those psychological 


It may seem strange at first reading 


Watson’s Behavior: An Introduction to Compara- 


4 Our account is drawn from y to 
logy from the Standpoint of a Behaviorist (16). 


Live Psychology (18) and Psycho. 
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to discover that Watson devoted considerable space to the sensory proc- 
esses in his first exposition of behaviorism. Six chapters of his com- 
parative text deal with problems of definition and methodology in the 
area of sensation and include besides a summary of experimental results. 
In his later book, Psychology from the Standpoint of a Behaviorist, only 
one chapter is given to sensory psychology; it is, however, a substantial 
one several times longer than the equivalent chapter in Carr's text. On 
the surface, this much emphasis on the Sensory processes seems more 
appropriate in a structuralist’s text. If, as was brought out in discussing 
methods and aims of behaviorism, Watson was primarily interested in 
behavior as revealed by experimental observation, how, we may ask, 
can such aims and methods be reconciled with a heavy emphasis on 
sensory psychology? 

The answer lies in two factors. First, it must be remembered that 
in his early work Watson was attempting to beard Titchener in the 
latter’s own den. If Watson could demonstrate that sensory processes, 
which at first glance are open only to introspective methods, are in 
reality amenable to investigation by behavioristic techniques, he would 
have weakened the structuralists’ position and in doing so strengthened 
his own. Second, the objective methods of the natural sciences which 
Watson favored were (and to a considerable degree still are) most useful 
in reductional analysis. Because sensation lends itself to this kind of 
treatment more readily than intelligence, personality, thinking, and 
such “higher” mental processes, it is natural that Watson found the 
study of sensation congenial to his over-all aims and methods, 


comparative 
text. How is it possible to get at the animal’s sensory capacities? There 
is no way for the psychologist to question animals about what they see, 
hear, taste, or smell, and even if such were possible, this would be going 
over to the structuralists’ camp by admitting that introspection is a 
legitimate technique of investigation. The answer, Watson believes, is 
to be found in studying the animal's motor responses. For example, if 


imal can respond differentially to 
de VO col Moreover, the animal must be motivated to learn the 
discrimination either by rewards for correct responses or punishment for 
incorrect, responses, or possibly by a combination of both. 

dn his earlier book (the comparative text), Watson is able to marshal 
an impressive Beer plans and descriptions for apparatus that 
| Syehologists had already employed į ing animals' 
reactions. Moreover, he devotes the led Bus thawte a p? per 


Sensation and the Schools of Psychology 89 


a summary of experimental results from comparative laboratories. In 
the section on apparatus, Pavlov's conditioning technique is given 
prominence as a research method of great potential importance. It was 
this approach to animal psychology that eventually assumed a central 
position in the behaviorists’ research programs and theoretical systems. 
Watson also describes discrimination boxes already in use by pioneers in 
animal work, such as Yerkes and Yoakum. Such techniques, he points 
out, proved successful even before the advent of behaviorism in studying 
every one of the major senses in animals. Such problems as the animal's 
range of both quality and intensity discriminations proved amenable to 
testing by such methods for the visual, auditory, cutaneous, and kines- 
thetie modalities. 

Watson, therefore, was able to demonstrate that in so far as the 
Sensory processes were concerned, behaviorism was more than a mere 
theoretical program; it could already offer concrete results gathered by 
its methods, if not by its proponents. And these results were in the 

traditional bailiwick of the structuralists—the senses. Moreover, as we 
shall find in Chapter VI, Watson's methods also proved highly useful 
in the fields of learning and problem solving. : 

We may, therefore, credit Watson with broadening sensory psy- 
chology to include the study of animals and with conting to oe 

methodology of comparative psychology. However, Watson is fan 
for any outstanding or specific discoveries in sensation. As a contri utor 
to the experimental literature of psychology, his work on infantile emo- 
tions as well as on the conditioning of fears (see pages 368-369) is much 
more widely known than his earlier work in conipansiive pg 
This, in part, reflects a shift in his research interests from the area o 


interi (red in the 
i i a change of interest that occurre 
sabe Tee We may therefore leave Watson’s 


i on’s career. 1 r 
s Mire processes with the conclusion wr: n ER 
contributions were in the direction of broadening the j ology an 
scope of sensory psychology to include work in the compara m xA A 

Gestalt psychology and psychoanalysis. Gestalt psycholog 
with the sensory processes. 


have shown little concern W1 y pr 
Theis nak ai ok can best be understood in terms of their aims and 
thods, Since istic units of behavior through a molar 


n ince the study of hol 

iie s ha ohiet concern of Gestalt psychology, molecular analyses 
at the I f ation fall outside the scope of their program. Since 
a ac kant warding field for the Gestalt 


the study of perception offered a more Te pee ies 
psychologists, this. was their major area of res ; 


i uestion of relevance applies. 
the psychoanalysts, essentially the same q j 
In ios Bees psychology is irrelevant to their program. s D 
purely theoretical side, their main areas of interest lie in development, 
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motivation, and personality—processes which have obvious relevance 
for abnormal psychology and psychotherapy. Because neither of these 
Schools contributed in a significant way to the psychology of the sensory 
processes, we shall pass them by for the time being, and turn instead to 
contemporary trends in sensation. However, because we are concerned 
with the evolution of concepts and methods in this volume, it seems wise 
to pause at this transition point and try to summarize in a general way 
the contribution of the traditional schools to the evolution of the sensory 
psychology. 

Clearly, the outstanding contribution to Sensory psychology was 
made by the structuralists, especially in terms of their descriptive 
psychology of the phenomena of sensation. Within this frame of reference 
Titchener and his associates mined the field of sensation thoroughly, and 
little or nothing was added by the subsequent schools to this aspect of 
the evolution of Sensory psychology. In the realm of methodology, 
Watson's behavioristic approach offered the most significant contribution. 
This is not only true in terms of the healthy shift of emphasis he provided 
at a period when psychology had become overly mentalistie, but because 
the heritage Watson and the comparative psychologists of his day left in 
the form of theoretical and methodological approaches has carried over 
into contemporary psychology. In contemporary work on sensation 
(as we shall see in the following section), the study of the lower forms 
through the use of empirical techniques dominates the field, for it is 
primarily on animals that the direct neurophysiological studies favored 
by contemporary psychologists are most feasible. 

Carr and the functionalists, having fitted sensation into the strong 
adaptive orientation of their system, contributed nothing new or original 
to the field. And, as has just been pointed out, the virtual exclusion of 
sensory psychology from the Gestalt and psychoanalytie programs pre- 
cluded significant contributions from either of these schools. To conclude, 
then, the descriptive psychology of consciousness had fully answered the 
What and How of the Sensory processes. The behaviorists provided a 


methodology for investigating the mysteries of the neurological correlates 
of sensory experience, 


Contemporary Trends in Sensory Psychology 
We have already taken the position that contemporary interest in 


sensation is primarily along neurophysiological lines, 
reflects the rapid advances in re 
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problems, the method involves the establishment of a sensory discrimina- 
tion habit in animal subjects following which destructions are made in 
cortical or subcortical centers—sometimes in one center, sometimes in 
another in different animals—until the center mediating the habit is 
found. This is evidenced by the animal’s inability to perform the habit 
postoperatively once the critical center is localized and destroyed. But 
the method suffers from difficulties, some of which are methodological, 
some theoretical. For example, if the animal fails to perform a dis- 
crimination following a brain lesion, the question arises as to whether 
he no longer has the sensory capacity or whether his memory for the 
habit has suffered. Again, in many cases the limits of a cortical area 
responsible for mediating a sensory or discriminative process cannot 
be established with accuracy. 

While electronic techniques for investigating sensory processes are 
not a panacea for the ills or deficiencies of other methods, it is our 
contention that they have made available a more direct approach to 
the study of the neurological foundations of sensation. Not only are 
such methods more precise, but they also make possible the recording of 
electrical activities going on in the sense organs, nerves, and cortical 
centers while the animal is actually responding to stimulation. This 
in turn means that learned discriminations as an intermediate stage in 
sensory research can be dispensed with. Psychologists armed with these 
newer “techniques have addressed themselves to the broad questions of 
how the sense organs work and how sensory impulses are communicated 
to the brain and there interpreted. More specifically, the old problems 
of quality and intensity as related to their underlying neurological 
mechanisms have been attacked with considerable success for audition 
and vision and to a lesser degree for the other senses. 

Since this is not a handbook of experimental research, we shall con- 
fine ourselves to examples of recent research in vision and audition as 
illustrations of the methodological and theoretical problems inh 
In so doing we shall be able to give a fair sample of the Ec games 
findings obtained with such techniques in the two most ERU € 
of sensory research. We shall, however, begin with a w^ te up 
summary of the field of sensory neurology in order to set the stage for 


ip i ntemporary literature. T l 
B r bru abo One of the oldest theoretical principles in 


physiological psychology is that which attributed quus i ope: 
organ stimulated and intensity to the number of sensory neurons ar i 

by the stimulus. For example, when the ear 1s stimulated appropriate y, 
Sounds of various qualities are experienced depending upon the dirai 
object from which the sound emanates. For the sake of simplicity e 
us assume that the stimulus-object 1s à tuning fork of 256 vibrations 
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per second. The effect as experienced is a tonal quality of medium pitch. 
If another fork vibrating at 60 cycles is substituted, the resulting 
experience is a low-pitched tone. In either case the quality dimension 
is piteh, and our ability to sense pitch has traditionally been associated 
with the particular portion of the inner ear and auditory cortex aroused 
by the stimulus. In short, specific sense cells mediate specific qualities. 

In the case of intensity the stronger stimuli (or in our example 
of the tuning forks the greater amplitude sound waves) arouse more 
sense cells or cortical cells to activity and thus give rise to more 
intense auditory experiences. These in turn are experienced as “louder” 
sounds. 

The specific end-organ doctrine was given great impetus by Johannes 
Miiller’s doctrine of the specific energies of nerves which, as we pointed 
out in Chapter I, held to a strict specificity of qualitative experiences as 
dependent upon the sense organ stimulated. Later Max von Frey (1852- 
1932), a physiologist who had done considerable work on the skin senses, 
announced a specific end-organ theory of cutaneous sensitivity in a 
series of papers published between 1894-1896. Such was Von Frey’s 
prestige that the specifie end-organ theory was not only greatly rein- 
forced, but also a considerable amount of research was devoted to the 
investigation of the skin during the next generation in a search for the 
specialized sensory organs presumed to lie in the subcutaneous tissues. 

With this summary of the traditional attitude toward the two most 
important dimensions of sensory experience—quality and intensity—to 
serve as a background, we may now turn to the development of systematic 
visual and auditory theories in contemporary psychology. 

Contemporary trends in vision. Visual theory and research divides 
itself along the lines of the duplicity theory. The latter states that the 
rods and cones mediate separate visual experiences: the rods function 
in scotopic, or twilight, vision which is achromatic, and the cones in 
photopic, or daylight, vision which is chromatic. Psychologists who are 
primarily interested in scotopic vision have generally shown little interest 
in attempting to formulate comprehensive systematic theories of vision. 
Rather, most of their research has been concerned with the establish- 
ment of laws governing the tripartite relationships among the stimuli, 
psychological, and neurological variables in brightness vision. Following 
our principle of “sampling” we have chosen Selig Hecht's (9, 10) photo- 
chemical theory to exemplify this approach to visual theory. 

Hecht began his long and fruitful series of researches on vision in 
1919. His over-all aim was to formulate precise quantitative laws 
for the prediction of visual phenomena. More specifically, he attempted 
to account for all the important phenomena of brightness vision such as 
light adaptation, the threshold behavior of the retina in various organisms, 
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Second, the dark reaction is expressed as follows: dx/dt = x", where 
the rate of the regeneration process in the dark-adapting eye is a function 
of the amount of material z, raised to the power n, where n is the number 
of by-products resulting from light adaptation. 

Another way of demonstrating the general nature of the relation- 
ships involved is to express them graphically. Figure 3-1 shows thresh- 
old values for the dark-adapting eye plotted against time. With increas- 
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Fig. 3-1. "Threshold values for the dark-adapting eye. 


Tests were confined 
to the rods. (From Hecht 9.) 


ing time in darkness, the threshold for brightness vision falls rapidly at 
first. 'This is because of the availability of a large amount of the by- 
produets of the light reaction. Then the threshold falls more slowly as 
increasingly less material is available for resynthesis. A careful study of 
Figure 3-1 reveals that within thirty minutes the eye can become 100,000 
limes more sensitive to light. 

In light adaptation the reverse occurs, so that the eye becomes 
increasingly less sensitive to light with continued exposure, In other 
words, light adaptation is essentially a fatigue process, whereas dark 
adaptation is a Tecovery process. Hecht makes use of his basic equations 
in developing more complex equations with which he can prediet the 
various thresholds, summative and discriminative retinal reactions. He 
then fits the hypothetical curves drawn from his equations with actual 
data collected from experimental studies on the eye of both human and 
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animal. A study of Figures 3-1, 3-2, and 3-3 will demonstrate that 
Hecht’s assumptions and rational equations are remarkably accurate 
predietions. However, it must be admitted that there are other instances 
in which his equations do not fit the data with the high degree of accu- 
raey demanded by a "perfect" theory. Moreover, a note of warning must 
be interjected to the effect that when hypothetical equations are em- 
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Fig. 3-2. Theoretical curves of flicker-fusion frequency as a function of 

illumination fitted to empirical data. The lower left-hand curve is for rods; 
o 

the other curves are for cones in the fovea (0°) and 5° off center. (From 


Hecht 9.) 


ployed in this way some of the constants must be manipulated to fit the 
empirical data. Consequently, there is always a possibility that a differ- 
ent set of equations might fit equally well. What we are dealing with in 
the last analysis is a model, and all models have the defect of being 
representations rather than the real thing. = . 

The merit of Hecht’s theory for our purposes lies in the fact that it 
is our first example of a “miniature system,” or elaborate theory, de- 
veloped in a restricted area of psychology. Moreover, it is an excellent 
example of the combination of rational and empirical methods, or, in 
the more popular current phrase, the hypothetico-deductive method, 


in which a complex theory can be systematically evaluated by developing 


hypotheses from it which are then subjected to experimental verification. 
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We shall meet with additional examples of this method in subsequent 
chapters.* 

To return to the more general problem of the contemporary treat- 
ment of brightness vision, Hecht's and other theories have served to 
stimulate investigations of light and dark adaptation, spatial and temporal 
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Fig. 3-3. Theoretical curves of dark adaptation in Ciona (a tunicate) to 
which empirical data from three experiments have been fitted. (From Hecht 9.) 


summation, metabolic influences on visual phenomena, and electrical 
correlates of various scotopic processes. It is no longer demanded of 
a visual theory that it "explain" everything or fall by the wayside. 
Instead, any theory is considered useful so long as it leads to fruitful 
investigations of even limited aspects of visual phenomena. Psychologists 
who have devoted years of research effort to the task of uncovering the 
complex psychophysical and neurological relationships in brightness vision 
can point with pride to the impressive fund of information now available 

* Another mathematically oriented visual theory known as the “statistical theory” 
has been developed by Crozier, Holway, and their associates. Like Hecht's theory it 
consists of postulates in the form of mathematical equations to which empirical data 


can be fitted. Unlike Hecht’s, the theory makes no assumption about underlying 


photochemical processes. See Morgan and Stellar (71) for a brief summary of this 
theory and for source references, 


e 
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as the result of research designs based on limited or miniature theories. 
(See 7, 11, 12.) 

Contemporary trends in color vision. Contemporary research in 
color vision stems from a number of classical theories, three of which are 
widely known and influential: the Young-Helmholtz, the Ladd-Franklin, 
and the Hering. Before reviewing these traditional theories it would be 
well to bear in mind the basic phenomena of color vision which any , 
theory must explain if it pretends to be comprehensive. Briefly, the 
phenomena in question are: 


1. Color mixture 

. Complementary colors 

. The psychological uniqueness of red, green, blue, and yellow 
. Color blindness 

. Color zones 

. Adaptation and contrast phenomena 


aarwn 


To account for primary and intermediate experiences, the Helmholtz 
theory postulates that there are three types of cones in the retina, red, 
green, and blue, which correspond to the physical primaries. Each type 
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Fig. 3-4, Relative sensitivity of the primary retinal processes to the different 


wave lengths, 


of cone is aroused by all wave lengths but is maximally excited by the 
wave length to which it is most sensitive. (See Figure 3-4.) For this 
reason, primary experiences are the result of the excitation of the appro- 
priate conal processes in the retina. Complementary experiences arise 
when all three processes are stimulated simultaneously. Mixtures of 
Wave lengths give rise to intermediate color experiences, since two or 
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more wave lengths arouse two or more cone types simultaneously. The 
theory makes no attempt to explain the psychological uniqueness of 
yellow. The chief limitation of the theory is its failure to explain red- 
green color blindness. In order to account for red-green blindness, the 
theory would have to assume the congenital absence of the red and green 
processes. This would explain the absence of both red and green experi- 
ences in the red-green color blind. However, since yellow is presumably 
a mixture of red and green, such individuals should not see yellow, but 
they do. Color zones could be accounted for on the assumption of an 
appropriate zonal distribution of the cone processes. However, yellow 
is typically seen farther out on the retina than the outer limits of red 
and green; hence, the theory suffers from essentially the same limitation 
in explaining color zones as was true in the case of color blindness. 
Adaptation and successive contrast (negative afterimages) are explicable 
in terms of fatigue. Adaptation is the result of fatigue in a given cone 
process, which in turn raises the threshold for that hue. Negative after- 
images are associated with complete fatigue of one or two cone types 
with the result that only the remaining processes can be aroused by white 
light. This, at the same time, accounts for the fact that the resultant 
experience is complementary to the original stimulus color. Simultaneous 
contrast, finally, was only inadequately explained by Helmholtz as an 
“unconscious inference.” 

The Helmholtz theory has the advantage of parsimony in that it 
assumes only three cone types which correspond to the physical primaries. 
The chief limitation of the theory is its failure to explain color blindness, 
color zones, and contrast. But despite these limitations, the theory has 
served as a reference point for most subsequent theories and in addition 
has stimulated a great deal of research, 

Christine Ladd-Franklin avoided the difficulties of the Helmholtz 
theory by postulating four primaries: red, green, yellow, and blue. 
Moreover, the corresponding retinal processes were assumed to be zonally 
distributed to conform with the typical distribution outlined in the pre- 
ceding section. Mrs. Ladd-Franklin rationalized these two basic assump- 
tions by assuming that an evolution of cone cells had taken place over 
the course of human development. In the eye of primitive man there 
were only rods, a state of affairs that is reflected today in the conc-frce 
peripheral portions of the human retina which are color blind. But as 
evolution proceeded, the primitive rod evolved into the more highly 
developed cones that are sensitive to yellow and blue. 
the hues which are seen farthest out on th 

modern man. As evolutionary development continued, the yellow cone 
differentiated into red and green types. These most highly developed 
processes are nearest the fovea, which is the portion of the retina sensitive 


Again, these are 
e periphery of the retina in 
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to all colors and which is the area of greatest visual acuity in photopic 
conditions. 

Mixtures, afterimages, and adaptation effects are accounted for by 
the Ladd-Franklin theory in much the same way as they were explained 
by Helmholtz. The chief advantage of the Ladd-Franklin theory is its 
ability to account for the yellow zone and for yellow sensitivity in red- 
green blindness. Obviously, if the red-green processes are absent in 
red-green blindness, this in no way precludes the possibility of yellow 
sensitivity, which is assumed to be mediated by a different process. The 
chief difficulty is the necessity of assuming the additional primary, 
yellow, There is a further logical limitation to the theory in that it 
fails to aecount for red-green vision in the rare condition of yellow-blue 
blindness, since it is hard to understand how red and green vision could 
exist in the absence of its evolutionary antecedent, yellow. 

The Hering theory postulates six primary qualities: black, white, 
red, green, blue, and yellow. Further, these are presumed to depend 
on the.existence of three substances in the retina which are excitable in 
two opposite ways. The three substances are: the white-black; red- 
green; yellow-blue. Catabolie, or destructive, excitation gives rise to 
White, red, and yellow color sensations, while anabolie excitation gives 
rise to black, green, and blue. Mixtures resulting in the complementary 
phenomenon of gray are explained by the simultaneous arousal of any 
two antagonistic processes. Mixtures of noncomplements give rise to 
incomplete fusion colors (for example, orange) when nonantagonistic 
processes are aroused. Color zones are accounted for by assuming a 
zonal distribution of the three substances. Color blindness is explained 
by postulating anatomical defects involving one or more of the three 
substances; however, because there is no black-white blindness, such 
defects would be limited to the red-green, blue-yellow substances. 

The chief weakness of the Hering theory is the assumptions involving 
anabolic-eatabolie processes in the retina. The assumptions are complex 
and involve the postulation of events for which there is no physiological 
evidence. The theory also suffers from the limitation of having to 
account for certain aspects of brightness phenomena in color mixing in 
a highly complex manner. The problems involved are beyond the Scope 
of this volume, but the interested reader will find a more detailed dis- 
cussion of the theory in Boring (3, pp. 208-209), or in Stevens (12, 
p. 831 ff). A summary of other theories not discussed in this section will 
also be found in Stevens. . 

The search for underlying neurological mechanisms. Understandably, 
those interested in either substantiating or verifying the various theories 
began the search for "cone types" to correspond to the three or more 
primary colors postulated by the theorists. To represent this type of 
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systematic approach to the psychophysiology of color vision, we have 
chosen the researches of Ragnar Granit, a Scandinavian physiologist, 
who for many years has been investigating the relationship between ob- 
served psychophysical functions and their underlying neurological corre- 
lates. (See 8, especially Chapter IV.) 


Fig. 3-5. A highly schematic cross section of the eye with the retina greatly 
enlarged with respect to the outer coats. Note that the microelectrode stimu- 
lates the optic neurons. 


Granit makes use of the excised eyes of animals in which the 
anterior structures (cornea and lens) are removed to allow direct access 
to the retina by microelectrodes. Figure 3-5 shows a highly diagram- 
matic view of the posterior portion of an eye with a microelectrode in 
position for recording neural impulses from the retina. Microelectrodes 
are made of finely drawn hollow glass tubes in which a silver wire or 
other conductor for recording electrical activity has been incorporated. 
So fine is the tip (a few microns in diameter), that it can pick up 
impulses from single neurons. Because the retina is “upside down” 
with the optic neurons leading to the brain forming the top retinal layer 
while the actual sensory cells—rods and cones—form the bottom layer, 
Granit’s technique records third-order retinal responses rather than first- 
order rod or cone activity. (See Figure 3-5.) This must be borne in 
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mind as a possible limiting factor in evaluating the results. However, 
"seeing" is ultimately dependent upon the occipital cortex, and because 
this center receives its messages" from the optie neurons the underlying 
logie of the technique seems sound. 

With eyes prepared in this fashion it is possible to study the com- 
parative responses of pure rod retinas such as the guinea pig's, pure 
cone retinas such as the reptile's, and the mixed rod-and-cone retina 
of the cat, the latter being analogous to the mixed human retina. 
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Fig. 3-6. Sensitivity curves for the guinea pig retina. Scotopic (rod) curves 
are shown on the left. On the right, peaks in the blue and green region of 
the spectrum are shown separately. The peaks combine to make the photopic 
curve shown as a solid line above. (After Granit. Reproduced by permission 


from Physiological Psychology, by C. T. Morgan and E. Stellar. Copyright 
1950. McGraw-Hill Book Company, Inc.) 


Whichever type is under investigation, the retina can be stimulated by 
Various wave lengths and the electrical response, if any, recorded. The 
results can be plotted on a graph with relative excitability as a uan 
Of wave length. See, for example, Figure 3-6, which reproduces Granit/s 
findings for the guinea pig retina, & scotopic eye. This group of curves 
Shows how the retina responds when stimulated by the various spectral 
wave lengths identified along the abscissa. It should be noted that the 
Scotopic curve peaks at 500 millimicrons, falling off napiely on either 
side of this value. By studying the cells which give this response under 
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conditions of light and dark adaptation, it is possible to demonstrate 
that the behavior of the cells corresponds very well with the behavior 
of visual purple, or rhodopsin, believed to be the photochemical substance 
responsible for rod activity. So far, then, the cone-free eye of the guinea 
pig behaves as a pure rod eye ought to behave according to the duplicity 
theory. A word of warning is in order, however. No one knows pre- 
cisely what an animal experiences, and these results should not be 
interpreted to mean that the animal “sees” greens and blues in the human 
sense of the term. Rather, the results suggest that the intact guinea 
pig experiences a whitish sensation most readily if stimulated by wave 
lengths around 500 millimierons. But the surprising discovery in Granit’s 
work on the guinea pig is shown in the photopic curves in Figure 3-6. 
Here, indeed, is evidence for color receptors in the pure rod eye despite 
the fact that the duplicity theory implies the contrary. The secondary 
peaks around 525 and 460 millimicrons strongly suggest a “green” 
receptor and a “blue” receptor. This finding can be interpreted to mean 
that the animal is capable of sensing these wave lengths as “colors.” 
The importance of this finding is obvious; psychologists may have to 
revise their thinking about the supposed scotopic functions of rods and 
admit the possibility that they may have a conelike function. 

In his studies of all-cone eyes commonly found in reptiles, Granit 
has again found evidence for color receptors. There are peaks in the 
excitability eurves at wave lengths corresponding to red and green for 
the pure cone eye. But for our purposes the most interesting results 
are those found for the cat’s eye, which, it will be recalled, has a mixed 
retina and in this respect resembles the human eye. As Figure 3-7 
demonstrates, there are three peaks in the excitability eurves for the 
cat eye which correspond remarkably well with what might be predicted 
from a four-component theory of color vision, 

We have admittedly oversimplified the picture in several respects. 
A variety of “peaks” was found by Granit for different vertebrates. 
Moreover, Granit discovered that some responses appear to depend on 
the combined action of groups of cells. This further suggests that the 
responses obtained at the level of the optic neurons may be highly com- 
plex and the result of interconnections at the bipolar level between 
groups of cones, rods, or mixtures of both. Finally, in “critical experi- 
ments" such as Granit’s, where the organ under investigation is partially 
dissected and must be kept alive under far from ideal conditions in- 
volving progressive anoxia and the accumulation of waste products, the 
results are liable to some degree of distortion as a result of artefacts. 
However, Granit's findings are undoubtedly essentially valid repre- 
sentations of normal conditions, and it is remarkable indeed that they 
correspond so well with theoretical predictions on the basis of a general 
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color theory. A great deal of further research along these lines will be 
needed, however, before any particular theory can be definitely accepted. 

Before leaving the microphysiology of the retina, a somewhat dif- 
ferent but related approach to retinal activity will be reported briefly. 
The technique in question makes use of electrical recordings from the 
eyeball, optic nerve, or visual cortex. The records are obtained by 
placing one electrode on the point of the visual system to be studied 
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Fig. 3-7. Photopic components from the cat retina. (After Granit 8.) 


and an "indifferent" electrode on some inactive center. The resulting 
records are known as electroretinograms and reflect the total complex 
electrical activity of the retina. Because the analyses of such findings 
have not as yet been correlated with visual phenomena with any degree 
e need not go into the results of these experiments, The 
techniques, however, are promising, especially since it is possible to 
study the intact eye of the human being as it responds to test lights. 
ader may consult Geldard (7) for a more complete 
esults obtained thus far, and for 


of certainty, w 


The interested re 
discussion of the technique, for the r 
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Contemporary trends in auditory theory. Auditory theorists, like 


visual theorists, have traditionally sought to account for the major 
sensory dimensions of quality and intensity. Moreover, as ie true : 
visual theory, auditory theorists have generally taken as their point o 
departure one of the "classical" theories. The most famous and in- 
fluential of these is the “resonance theory” formulated by Helmholtz in 
1863. Let us first review the basic assumptions of this theory as a back- 
ground for our study of contemporary developments in audition. 
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Helmholtz argued that the organ of Corti—the basilar membrane 
with its hair cells—functions as a resonator. That is, the fibers of 
the membrane vibrate in sympathy with external sounds coming into the 
ear by way of the tympanie membrane and auditory ossicles. Because 
the basilar membrane is trapezoidal in shape, or narrow at one end in- 
creasing gradually to maximum width at the other end, Helmholtz 
reasoned that the narrow end, which is near the base of the cochlea, is 
tuned to high pitches while the wider end, near the tip of the cochlea, 
vibrates in resonance with low pitches. By assuming that pitch is 
dependent on the place of stimulation, Helmholtz had accounted for 
the quality dimension of auditory experience. The mechanism for the 
appreciation of loudness or the intensity dimension of audition remained 
to be explained. This was eventually accounted for by assuming that: 
(a) auditory nerve fibers respond with more nervous impulses per second 
to more intense sounds, or (b) more fibers respond per unit of time to 
sounds of greater intensity. It was also necessary for Helmholtz to 
account for beats and combination tones, Beats he explained by pos- 
tulating that sounds close together in pitch set up vibrations in over- 
lapping portions of the basilar membrane. Finally, combination tones 
were accounted for as artefacts or subjective experiences arising in the 
auditory ossicles. 

We have stated the Helmholtz theory in its definitive form as if 
all major facets of the theory had been worked out by 1863. In reality, 
the theory was originally announced in an incomplete form, and nearly 
a decade passed before Helmholtz had evolved his theory as it now 
stands. However, it was the more definitive form of the theory to which 
criticism was directed and which also served as a reference point for the 
formulation of alternative theories. For this reason we have avoided any 
attempt to trace the theory from its inception to its final form. 

As Boring (3, p. 408) points out, very little criticism was leveled at 
Helmholtz's theory during its first twenty years. Then a variety of 
criticisms and alternative theories were suggested (and are still being 
suggested), as more and more factual knowledge accumulated about the 
T mechanism. Boring (3, Chapter 11) summarizes twenty-one 
ree hearing many of which came into existence as a result, of 
vu eis pea Of the post-Helmholtzian theories those which 
eie TR y 1n opposition to the original are the pure-frequency 
xeiphnds like ping a pure-frequency theory holds that the cochlea 
that is, it iempl T one transmitter to sounds entering the external ear; 
hae : biis ies aes cci) nervous impulses along the auditory nerve 
oignal imer d A i see frequencies. For this reason the 
tke “telephone: theres.” am ated by Rutherford in 1886 is known as 

. g suggests that Rutherford was influenced 
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by two factors in choosing a frequency hypothesis to account for 
auditory mechanisms. One was the invention of the telephone in 1887, 
and the other was his experiments on frog nerve-muscle preparations. 
In his investigations he found that muscle preparations gave off tones 
when stimulated with sufficient rapidity to result in tetanic or sustained 
contractions. 

A frequency theory such as Rutherford's places the burden of 
analysis on the auditory cortex in contrast to a resonance theory which 
assumes that the analysis takes place in the cochlea. In reality, either 
alternative is theoretically possible. However, the chief diffeulty with 
Rutherford's theory is its failure to account for loudness. Because the 
intensity dimension of sensation is traditionally associated with the 
frequency of nervous discharge, Rutherford’s theory, by attributing pitch 
to frequency, leaves no mechanism with which to explain loudness. It 
is the old dilemma of trying to have one’s cake and eat it, too. 

However, the real limiting factor in the understanding of auditory 
mechanisms during the several decades following Helmholtz’s announce- 
ment of his theory was too much theorizing in the absence of adequate 
Any valid body of information on the 
physiology of the auditory nerve and higher centers had to wait on the 
development of modern electronic equipment. The problem involved 
is very similar to that met with in vision. Dozens of logical theories of 
either visual or auditory mechanisms can be postulated. But theorizing 
in the absence of adequate anatomical or physiological information only 
adds to the fund of theories, not to factual knowledge. 

With the invention of techniques capable of probing the mysteries 
of nervous transmission from the cochlea to the brain, auditory research 
took a new turn in which the search for basic factual information took 
precedence over theory. The high-fidelity amplifier and the oscilloscope 
make it possible to pick up, amplify, and photograph the nervous im- 
pulses which arise in the cochlea, travel over the auditory nerve, and 
eventually terminate in the auditory cortex after passing through several 


subcortical centers. 

Much of the recent neurolo 
ingenious experiment conducted by 
These investigators were studying 


neurophysiological knowledge. 


gical work in audition stems from an 
Wever and Bray in 1930 (17, 18). 
the behavior of the auditory nerve 


in cats, Their technique consisted of placing electrodes on the exposed 
auditory nerve of the anesthetized cat so as to pick up electrical potentials 
Which were then amplified and eventually fed into a telephone receiver 
ina separate room. The dramatic moment in the experiment occurred 
When Wever and Bray discovered that both human speech and various 
tonal frequencies up to 5,000 cycles per second could be heard in the 
receiver after being directed into the cat's ear, where they were changed 
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into nervous impulses and from where they were picked up and amplified 
by the electronic equipment. The implications of the experiment were 
far-reaching, for if the auditory nerve were faithfully following the 
frequency of incoming sounds, Helmholtz’s popular resonance theory 
appeared inadequate to account for this phenomenon. 

Further research by Wever and Bray and by Davis (see 13, Chapters 
13 and 14) revealed that, while the auditory nerve does follow the 
stimulus frequency within certain limits, Wever and Bray were also 
dealing with an entirely different phenomenon which has since come to 


Fig. 3-8. Frequency localization in the cochlea as determined by the position 
in the cochlea where the cochlear microphonic is maximal. (After Culler. 
Reproduced by permission from Physiological Psychology, by C. T. Morgan 
and E. Stellar. Copyright 1950. McGraw-Hill Book Company, Inc.) 


be known as cochlear microphonics. Let us consider the latter phenom- 
enon first and then return to the question of transmission along the 
auditory nerve, 

Cochlear mierophonies are electrical potentials generated by the 
cochlea as it is converting sound waves into nervous impulses. Perhaps 
the most interesting aspect of the cochlear microphonie is its localization 
along the cochlea to correspond in a general way with what might be 
expected from Helmholtz's analysis of pitch localization on the organ 


of Corti. See Figure 3-8, which reproduees a map of cochlear micro- 


phonies as determined by E. A. Culler (5) for the guinea pig's ear. 
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While Wever and Bray's original experiment failed to separate 
cochlear microphonics from auditory nerve impulses, this has since been 
done. An analysis of the two phenomena reveals that the VIII (acoustic) 
nerve does follow stimulus frequencies, but not so faithfully as Wever 
and Bray were led to believe by the results of their original experiment. 
The situation is this: synchronization of stimulus and VIII-nerve action 
potentials is very close up to 1,000 c.p.s.; good up to 3,000 c.p.s.; poor up 
to 4,000 c.p.s.; and lacking above 4,000 c.p.s. The surprising, and at the 
same time puzzling, aspect of these findings is that there should be any 
following at all above 1,000 c.p.s., since neurons are not capable of firing 
at such high rates of speed. While different types of neurons do respond 
faster than others, it is doubtful that even the largest, most high speed 
fibers, can exceed 500 c.p.s. (11, pp. 205, 248). Speeds such as these 
are far lower than the minimum “following” frequency of the VIII nerve. 

To account for synchronization at speeds above the refractory 
period of the auditory neurons, Wever and Bray postulated a volley 
theory, in which it is assumed that the neurons of VII nerve fire in 
"volleys" analogous to the manner in which platoons in an infantry 
company might fire their weapons in successive volleys. In other words, 
instead of firing in a stepwise manner, the neurons of the VIII nerve fire 
in rotation, and in this way are able to transmit more impulses over a 
given — of time than if all fired at once. In order to clarify the 
Picture, the reader might imagine a large number of infantrymen, each 
with a single-shot rifle, requiring reloading after discharge in much the 
same way that a neuron must “reload” following an all-or-none response. 
Obviously if all our soldiers fire at once, reload, fire again, and so on, 
we shall have an “intense” discharge but a slow rate of fire. If, however, 
number one fires, instantly followed by two, then three, and so on, we 
shall have a much faster but weaker volley of shots. Now let us impose 
one further condition on our hypothetical soldiers. Let number one 
squad fire, followed by number two squad, and so on, and while the second 
squad is firing let the first squad reload and fire, and we shall have both 
high speed and a choice of intensity of fire according to the number of 
soldiers making up the squads. 

The importance of postulati 
auditory nerve is this: Zt accoun 
in this way avoids the stumbling block th 
could not avoid. - ' 

Indeed, Wever and Bray's volley principle has been woven into a 
comprehensive theory of hearing which accounts for pitches up to 3,000- 
4,000 c.p.s. in terms of the frequency principle and for pitches higher 
than 4,000 c.p.s. in terms of the place or resonance principle. For this 
reason the theory is known as the “resonance-volley theory.” 


ng “squad firing” in the neurons of the 
ts for the mechanism of intensity, and 
at Rutherford’s frequency theory 
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However, there are many traps and pitfalls awaiting the auditory 
theorist in the behavior of the cochlea, auditory nerve, and cortical 
centers. For this reason no contemporary theory of hearing can account 
for all the phenomena discovered in recent years by researchers in the 
field. We now seem to have a reversal of the original situation where 
there was too much theory and too few facts; now there are too many 
facts for any one theory to comprehend. Still, one set of facts that 
stands out above all the rest is that which has to do with localization 
throughout the entire auditory system. There is, as we have already 
shown, localization in the cochlear response. But there is also a complex 
kind of localization or specialization of fibers in the auditory nerve. 
Roughly speaking, fibers from the basal, middle, and apical portions of 
the cochlea preserve their identity by forming bundles as they travel 
toward the medulla and cortex. Moreover, it has been found that some 
tonotopic or spatial organization persists at the level of the subcortical 
and cortical centers for hearing, as would be demanded by a place theory. 

Galambos and Davis (6), using microelectrode techniques, have found 
specialization of fibers for a restricted band of frequencies in the auditory 
system of the cat. In the thalamus, the great relay station for sensory 
fibers on the way to the cortex, Ades and his co-workers (1) discovered 
a tonotopic organization of responses to frequency. Finally, a number of 
investigators have offered evidence for such organization in the auditory 
cortices of various animals. (See also 11, p. 217; 12, pp. 1119-1133.) 

In summary, the weight of the evidence from recent electrophysio- 
logical studies of the ear has confirmed, in principle, Helmholtz’s theory 
that quality or pitch depends upon the locus of stimulation of the hair 
cells along the organ of Corti. Moreover, this tonotopic organization of 
auditory mechanisms is preserved in some degree all along the conduction 
pathways and in the auditory cortex itself. What remains is to reconcile 
hese findings with the fact that the auditory nerve shows synchroniza- 
tion of firing with outside frequencies at least along a restricted range 
of stimuli. There can be little doubt that this problem will eventually 
be resolved—perhaps in the form of a resonance-frequency theory. 
Meanwhile, we may conclude our survey of contemporary auditory theory 
with the comment that recent research has carried us far along the road 


to a comprehensive understanding of our second most important sensory 
modality. 


Summary and Evaluation 


In casting a backward glance over the evolution of theory and 
research in sensation, one is immediately struck by a strong sense of the 


historical depth of sensory psychology. Along with associationism, 
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sensory psychology formed the core of the prescientific psychologies; and, 
in terms of a descriptive system, reached its culmination in Titchener's 
Structuralism. Then for a time sensation faded into the background of 
psychological research and systematizing. This, in part, was the result of 
its displacement by interest in other aspects of behavior and experience, 
and, in part, because evolution slows down or stops when there is no 
place for further improvement. 

When modern electronie techniques became available, a burst of 
progress followed immediately and is still going on. But the direction 
of research has shifted from the description and measurement of sensa- 
tion on a purely psychological level to a concerted attack on the un- 
derlying neurophysiology of the sense organs themselves. We have 
attempted to show the general lines of advance of the new approach in 
the areas of vision and audition. However, research on the other senses 
has also become more and more neurologically oriented in recent years. 
Such, for example, is true for the sense of taste where psychologists have 
been able to record nervous impulses from the taste nerves that arise 
when the taste buds on the tongue are stimulated with various solutions. 
Much the same pattern has been typical of recent research on the olfactory 
and cutaneous senses, where significant gains are being made in account- 
ing for the physiological substrata of these modalities. 

In a sense, then, the wheel has come full circle in sensory psychology, 
for sensation was the mainstay of the early “physiological” psychologies 
of Weber, Fechner, Wundt, and Titchener. Today it is back in the hands 
of the physiological psychologists where it once again has found a 
sympathetic home. 
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IV 


Perception: 
The Classical Heritage 


In his New Theory of Vision the philosopher Berkeley likened sensations 
to the sounds of language, which have no intrinsic meaning but must be 
interpreted by the listener. Similarly, sensations have no inherent mean- 
ing and are but the raw materials of experience to which mind contributes 
understanding. But, it may be objected, we do not hear “sounds” in 
everyday life which have to be “translated” into meaningful concepts; 
nor in the sensory realm do we experience a mass of qualities, extents, 
and intensities from which we consciously construct a meaningful world 
of objects and events. Instead, under ordinary conditions, meaning seems 
instantaneous. It is as if we never sense things out there but perceive 
objects, space, time, and events; our brains, it seems, are geared for 
perception, not sensation. Naturally, this does not deny the obvious fact 
that we must sense before we can perceive. Rather, it means the entire 
process of observation is so telescoped that we are rarely aware of 
sensory activity as such, Just as the rapid reader is aware of ideas and 
meanings instead of words and letters, so the observer perceives meaning- 
ful objects rather than crude sense impressions. And this principle brings 
us to the fundamental problem for classical perceptual psychology: to 
account for the orderly arrangement of objects in space and time in the 
world of the perceiver. 

The British empiricists, it will be recalled, taught that all knowledge 
comes to mind by way of the senses. But as an explanation this doctrine 
begs the question, since the empiricists also held that sensations in and 


of themselves are not knowledge but only the elements from which 
111 
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knowledge is derived. Thus far, we seem to have a variation on the old 
puzzle of the primacy of the chicken or the egg. To resolve the dilemma, 
the empiricists employed the principles of the association of ideas to 
account for meaning. Their argument ran somewhat as follows: Simple 
sense experiences eventually "go together" in mind through repetition 
and contiguity. For example, the experience of a certain wave length 
of light stimulating the eye of the child is frequently accompanied by 
& second experience, the spoken color name, and eventually one comes 
to mean the other. Sensation, then, is only the basis for perception; 
the role of experience in providing meaning is crucial. 

For many years the empirical account of ‘perceptual meaning was 
accepted as an adequate explanation of the process. However, its 
adequacy was eventually challenged on the ground that it failed to 
take into consideration motivational and other dynamie factors. For 
example, in abnormal perceptions, such as hallucinations or delusions, 
the effect of powerful motivational factors is evident. In such cases, 
frustration, conflict, or strong desire determines the meaning of a percept 
just as surely as the stimulus factors or past experiences which may be 
involved. Similarly, in recent decades a great deal of emphasis has been 
put on attitudes, physiological states, personality traits, and even cultural 
factors as perceptual determinants. Because of the gradually increasing 
range of recognized determinants, perceptual theory has grown broader 
over the years to include more and more such factors. Today it is fair 
to say that virtually every other mental process is being investigated 
in terms of its possible role in influencing perception. 

Because perceptual theory has come to occupy so prominent a 
position in contemporary psychology, we shall devote both this and the 
following chapter to tracing its evolution from sensory psychology to 
its present status as one of the most important and central concepts 
in the entire field. In this chapter we shall deal with the origins of 
perceptual psychology in philosophy, its subsequent development in the 
early experimental period, and its place in the systematic structures 
of the schools. In the chapter to follow we shall be concerned exclusively 
with contemporary perceptual systems. 


Perception in Prescientific Psychology? 


The Scottish philosopher, Thomas Reid (1710-1796), first formulated 
the distinction between sensation and perception. He referred sensations 
to the activities of the sense organs as these are experienced in conscious- 
ness. Perception he held to be dependent on sensation but different from 


1 Our account has been drawn from a variety of secondary sources. (See refer- 
ence numbers 1, 2, 3, 6, 9, 12, 17, 21, and 24.) 
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the former in that the perceiver is aware of objects or events in his 
environment and not merely sense impressions. Moreover, Reid pointed 
out that awareness of what is out there carries with it a strong sense or 
conviction of the objective character of events, situations, time, and 
space. Reid called this objective aspect of perception an “invincible 
belief” in the existence of external objects. The objectifying of percepts 
is, therefore, a product of mind. Going beyond his descriptive definition 
of perception, Reid tried to account for the why of perceptual experience, 
and in doing so posed a fundamental question that subsequent generations 
of philosophers and psychologists sought to answer. Reid’s own solution 
was simple and forthright but not very satisfying to the modern reader. 
He attributed the “existence quality” of perception to an “instinctive 
tendency” in the human constitution. 

While Reid failed to formulate an acceptable explanation for per- 
ceptual meaning, he did set the stage for further inquiry into the problem 
along two major lines. These took the form of nativism and empiricism. 
The nativists postulated innate ideas or hereditary predispositions as the 
explanation of the perceptual processes, while the empiricists, in general, 
subscribed to associationism as the key to perceptual meaning. The 
empirical view was sponsored by Berkeley, Lotze, Helmholtz, and Wundt, 
while nativism was championed by Kant, Johannes Miiller, Hering, and 
Stumpf. 

We shall examine the specific contributions of each of these repre- 
sentatives of the empirical and nativistic traditions in more detail in 
paragraphs to follow. However, a word of explanation is in order for the 
contemporary student of psychology in regard to the emphasis on space 
and object perception in prescientific and early scientific writings on the 
subject. The modern reader, fresh from a general psychology course, is 
likely to think of perception in terms of motivational and emotional 
influences, the working principles of the Rorschach Test, or some similar 
topic of current interest. In the face of these highly challenging contem- 
porary developments, it may be difficult to appreciate that the fundamen- 
tal problem of perceptual psychology is to account for the da oi 
of objects in space. It was natural, therefore, that ne ae oe 
theorists expended most of their efforts on this primary prob em. W ith 
this in mind, let us begin by examining the contribution of the empiricists, 
who were particularly concerned with the specific cues employed in space 


perception. 


Perception and the Empirical Tradition l ^: 
We have already seen (Chapter I) how the empiricists, starting with 
Hobbes, brought the doctrine of innate ideas under attack. It was nat- 
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empiricists, as has been said, claimed the theory for their side; but the 
nativists, by pointing to Lotze's original premise that the brain is inher- 
ently capable of perceiving space, could argue that spatiality is an 
inherent or native process. We shall, of course, consider the opposite or 
nativistie view in more detail in a later section of this chapter. But the 
point to be emphasized here is that Lotze’s theory was by no means unam- 
biguously empirical. However, it was an attractive theory; and the early 
texts in psychology, whether on the side of empirieism or nativism, gave 
it extended consideration. Indeed, traces of the theory in a highly modi- 
fied form ean be found in contemporary associationistic accounts of per- 
ception. 

Helmholtz and “unconscious inference.” Helmholtz, with whom we 
are already familiar from our study of his famous theories of hearing and 
color vision, became involved in perceptual problems through his interest 
in sensation and optics. In his writings on these subjects, he clearly and 
forthrightly embraced empiricism, thereby placing himself in opposition 
to German tradition, which was strongly nativistic. 

In essence, Helmholtz's theory of space perception centered around 
the concept of “unconscious inference.” By the latter he meant that the 
experience of space is not a given or inherent characteristic of mind, but 
an inferred quality brought to present perception from the individual’s 
past experiences with objects in space. Just as one infers that ice is cold 
when it is perceived visually because of memories of past tactual experi- 
ences with ice, so we may infer “seen” space on the basis of our past 
interactions with objects in space. 

Helmholtz, moreover, believed in local signs—at least to the extent; 
that he held that the various sense organs and nerves have their character- 
istic qualities, or as Müller had argued, “specific energies.” But for 
Helmholtz such specific sense qualities are not in and of themselves spatial 
or intrinsically meaningful. They are bare sense impressions to which 
associations must be added (unconsciously inferred) to render them 
meaningful. Actually, in the child, or in the case of novel experiences in 
the adult, such associations would, at first, be conscious. It is frequent 
repetition which makes them rapid and automatic to the point where they 
eventually become “unconscious.” For example, as children we were con- 
scious of the greater strain associated with lifting large objects as com- 
pared to small objects. If as adults we are confronted with two objects 
identical in weight but greatly differing in size, the larger will seem much 
lighter than the smaller because we unconsciously associate greater effort 
with lifting heavy objects. Our “surprise” at the speed with which the 
larger rises makes it seem abnormally light. A pound of feathers can be 
made to appear lighter than a pound of lead through unconscious infer- 
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ence! Helmholtz referred to the compelling quality of such inferences as 
their "irresistibility." 

In summary, Helmholtz's treatment of perception extended Lotze's 
local-sign theory, and at the same time attempted to make it congruent 
with Müller's doctrine of specific nerve energies. But of even greater 
importance was Helmholtz's clear-cut stand on the issue of nativism and 
empiricism itself. His support of empiricism carried great weight with 
the physiologists and embryonic psychologists of his day. Consequently, 
it is not surprising that Wundt, who was Helmholtz's assistant for four 
years at Heidelberg (1858-1862), was strongly influenced not only by 
Helmholtz's empiricism but more specifically by the doctrine of uncon- 
scious inference. 

Wundt on perception. Here we shall take up only a special aspect 
of Wundt’s perceptual theory, since we shall consider the over-all struc- 
turalistic treatment of perception in detail when we come to Titchener's 
system. In general, Wundt adheres to the empirical-associationistic tra- 
dition which held mind to be a compound of elemental processes bound to- 
gether by associations. Since he considered perception a complex process 
involving sensations and meaning, Wundt had to face the problem of 
showing how meaning accrues to sensory experience, and it was his effort 
in this direction that led to his special “doctrine of apperception.” By 
apperception Wundt means any conscious content which is clearly com- 
prehended or grasped. Stated differently, Wundt argues for a distinction 
between a passive, “pure perception" without logical meaning, and the 
more active apperception which is pure perception plus pre-existing ideas. 
It is the pre-existing ideas which make perceptions meaningful. The total 
complex of pre-existing ideas, or memories, make up what Wundt calls 
the “apperceptive mass.” : Á 

But it would be a mistake to think of apperception as a passive 
process which automatically accrues to perception. Quite the contrary, 
it is accompanied by a conscious feeling of activity—an awareness € 
tension and excitement. It is, so to speak, the excitement of “discovery 
Which is experienced as one clearly grasps the meaning ofa perceptual 
situation and its relationship to the totality of present and past experi- 
ence. Thus, feeling is an integral part of apperception in Wundt's 
analysis. . NS 

Finally, an important aspect of Wundt’s doctrine o apperception is 
the role played by attention in the over-all process. Wundt distinguishes 
between the whole range or field of consciousness on the one hand, and 
the focus or momentary “point” on the other. Because apperception 
involves a clear grasp or comprehension of conscious content, it is only 
those processes at the focus of attention which are apperceived. How- 
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ever, to avoid confusion, it is important to note that the heart of the 
doctrine is Wundt's belief that the complex of ideas from past experience 
form "apperceptive masses" which give meaning and interpretation to 
present consciousness. 

Wundt took the doctrine of apperception from Johann Friedrich 
Herbart* (1776-1841), one of the Continental philosopher-psychologists 
of the nineteenth century. Herbart, in turn, got the idea from the mathe- 
matician Leibnitz. Therefore the doctrine of apperception was already 
well entrenched in psychology when Wundt made it a part of his system. 
Moreover, it crept into systems other than Wundt's and became a lively 
and controversial issue in early German and American psychology. What 
we wish to emphasize here, however, is the fact that Wundt made experi- 
ence and an active consciousness the central themes in his psychology of 
perception. Wundt’s explanation of meaning in terms of past experience 
is clearly on the side of empiricism. 

. In summary, the empiricists, whether dealing with the relatively 
simple matter of space perception or the more general process of percep- 
tual meaning, sought to demonstrate the validity of empirical explana- 
tions. Moreover, it is possible to recognize in even this brief summary of 
the empirical position the tendency for pereeptual psyehology to broaden 
gradually to allow for the inclusion of more and more complex processes. 
In fact, William James might well have been criticizing contemporary 
perceptual psychology when he complained that perception in becoming 
apperception allowed “innumerable” individual factors to enter into the 
meaning of perceptual experience, In short, James felt that the concept 
of perception had become so broad as to be meaningless. Whatever the 
merits of the case, the empiricists had claimed for experience everything 
from simple visual extents to complex cognitive processes. But there was 
another side to the argument, the nativistic, with an equally strong tradi- 
tion—a tradition which has its counterpart in contemporary psychology. 
We must now consider this aspect of the controversy. 


Nativism and Perception 


A As we pointed out earlier in this chapter, nativism was sponsored by 
Kant, Müller, Hering, and Stumpf. Before we consider the individual 
contributions of these men, a brief general statement of the concept of 


nativism itself will be presented to serve as a frame of reference for the 
discussion of individual nativist contributions. 


2 Herbart was deeply interested in education and urged that teachers strive to 
develop “apperceptive masses” in their pupils for the better comprehension and 


understanding of new experiences. Today, it is difficult to see just how the average 
teacher would proceed with such a project. 
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Nativism originated in philosophy as a parallel concept to rational- 
ism and, like rationalism, is frequently employed as a bipolar opposite 
to empiricism. Nativism opposed the tabula rasa view of mind in which 
sensation gives rise to memory and, by association, memory in turn gives 
rise to ideas. The rationalists, on the contrary, believed that mind pos- 
sesses inherent or a priori ideas—ideas of right and wrong, of space, time, 
and, some believed, of God. If this conception of mind were true, then 
the materialistie philosophy of the empiricists was founded on error. The 
“pure reason” (to borrow Kant's famous phrase) of the empiricists failed 
to take into account the limitations of their own philosophy. 

Because the doctrine of empiricism occupied a central place in pre- 
scientifie psychology, it was natural that an opposition movement arose 
to question the idea that mind is derived from experience. Moreover, it 
is understandable that the controversy began in the field of perception— 
the key process in the understanding of mind. Finally, we might note 
that the controversy did not await the formal founding of psychology, but 


got underway as à result of Kant's great work, The Critique of Pure 


Reason. 

Kant and nativism. In choosing the title, The Critique of Pure 
Reason, Kant (1724-1804) did not mean to imply that he was against 
reason, Rather, he took as his thesis the argument that the British school 
represented by Locke and his followers had fallen into the error of 
erecting their philosophies on false premises. Specifically, he charged 
had failed to realize that philosophy and science must 
y of absolute truths arising out of the innate content 
s, Kant believed, are not only independent of empiri- 
before experience, or in other words, true 
gue that mathematics is replete with such 
axioms of the mathematician are not 
are the inevitable consequence of 


that the empiricists 
recognize the validit; 
of mind. These truth 
cal proof, but also are true 
a priori. Kant went on to argue 
absolute, a priori truths. The basic 
dependent on experience for proof, but 


the nature of the human mind. 
Space and time, to cite examples more relevant to psychology, are 


not born of sensations, but are a priori forms of perception which 
co-ordinate and make meaningful incoming sensations. Sensations aris- 
ing from objects in the environment do not, as the empiricists believe, 
automatically take on à kind of unity or order io become meaningful 
perceptions. Rather, according to Kant, mind imposes a selectivity on 
sensations, accepting some and rejecting others, depending on its purpose. 
“Mechanical” principles of association such as frequency, recency, con- 


trast, and the like, are inadequate to account for the order of mind. For 

, , : 3 ^ q ^. 

Kant, mind is the master of sensations; sensations are not the masters 
, 

of mind. 


Kant's philosophy becomes psychology in the sense that two of his 
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a priori attributes of mind are space and time. Because mind is inherently 
spatial, sensations can be ordered on a continuum of space; and since 
mind can appreciate time, time, too, lends order to experience. Mind, 
therefore, contributes to experience as much as it takes. But in another 
sense, this is not psychology at all, for it is impossible to subject a priori 
ideas or innate "givens" to experimental tests. As a psychology, Kant's 
Critique provided no advantage over Descartes’ philosophy. For this 
reason, Kant's importance to psychology consisted primarily in his 
having provided a focus for empirical attacks on the nativistie point of 
view. However, this is not to say that nativism itself stands or falls with 
Kant, for in some form or other it has persisted in psychology up to the 
present time, especially in the Gestalt tradition. 

Johannes Müller. Müller came into the empirical-nativistie con- 
troversy by way of his doctrine of the specific energies of nerves, which 
we considered in connection with the historieal development of physi- 
ology (see page 22). The argument that special experiential qualities 
are associated with specific nerves is, of course, far removed from Kant's 
doctrine of innate categories of mind or a priori truths. Instead, it 
simply states that nerves impose their innate or structurally determined 
qualities on mind. Since nerves are native equipment, Müller's doctrine 
is necessarily a kind of nativism. 

To relate the doctrine to perception, it can be argued that mind has 
no direct contact with the environment, but instead is aware only of 
nerves. Because of the spatial arrangement of the nerves which make 
up the optie tract, space is directly perceived from the tract. More 
specifically, the image from an external object is projected on the retina, 
and the retina, by way of the optic tract, “projects” the resulüng nervous 
impulses on the brain in a pattern which mirrors the objective stimulus 
complex. Finally, it should be noted that Müller accepted the Kantian 
doctrine that mind is spatial Such an assumption is necessary for 
Müller's argument, since patterns of nervous impulses cannot in and 
of themselves give a sense of space unless mind in some way interprets 
the pattern as spatial. 

Although Müller accepted a Kantian-nativistic view of perception, 
it would be unfair to think of him as a pure nativist, His over-all orien- 
tation was closer to empiricism than to nativism. This follows from the 
fact that he was struggling to put physiology on a sound experimental 
basis, and experimentation is in the empirical rather than the nativistic 
tradition. As Boring (1, 2) frequently points out, the complicating factor 
running through the entire empirical-nativistic controversy is that every 
nativist is something of an empiricist and every empiricist something of 
a nativist. In this connection, one is reminded of the heredity-environ- 
ment controversy of more recent vintage where, it turns out, no one is 


P^ E 


Nativism and Perception 121 


willing to ascribe all individual differences to either factor but must 
admit that both play a part. In fact, it is typical of psychologists’ 
controversies to revolve around questions of emphasis rather than 
absolute differences. 

Hering and Stumpf. Ewald Hering (1834-1918) is most famous in 
the annals of psychology for his theory of color vision, which we con- 
sidered in the preceding chapter, while Carl Stumpf (1848-1936) is best 
known for his pioneer studies in the psychology of tone. We shall con- 
sider Hering’s and Stumpf's theories of space perception only briefly 
for two reasons. First, both embraced the local-sign theory formulated 
by Lotze with which we are already familiar. Both, however, argued 
for a nativistic interpretation of Lotze’s signs. Second, theories such as 
Hering’s and Stumpf’s which attribute inherent spatiality to the retina 
did not win general acceptance in the face of the far more popular 
empirical explanations. As a result, the strict nativistic point of view 
on retinal spatiality failed to evolve into an acceptable form in con- 
temporary psychology. The nearest thing to nativism in modern per- 
ceptual theory is represented by the Gestalt point of view, which will 
be considered later in this chapter. ; 

Hering holds that the retina, besides furnishing sensations of light 
and color, is capable of imparting three spatial qualities: height, breadth, 
and depth. These, in turn, he relates to retinal points or local signs. 
While adopting the local-sign foundation of space appreciation, Hering 
stipulates that spatiality is an inherent property of the retina. He then 
goes on to elaborate the theory, taking into account directional ability, 
binocular factors in depth perception, and the relationship between depth 
perception and kinesthetic cues arising from the eye muscles. We need 
not enter into the details of the theory here. It is exceedingly complex 
and has no counterpart in contemporary perceptual theory. The inter- 
ested reader may consult Titchener (20) for a summary and critical 
interpretation of this theory. ] . : 

In regard to Stumpf's theory we need only mention that, like Hering, 
he argued for a nativistic interpretation of Lotze's local signs. More- 
over, he accepted Hering’s argument that the retina possesses an inherent 
mechanism for the appreciation of visual space. Indeed, Stumpf held 
that space is just as directly perceived as quality. . 

The difficulty with these theories is the a priori nature of their as- 
sumptions. The nativist, by making space inherent, more or less cuts the 
ground from under the opposition. Theoretically, in em to evaluate 
the nativistic position one would have to test the infant’s perceptual 
ability to determine whether or not he has an inherent sense of space. 
The impracticability of any such test is obvious. The empiriciste, how- 
ever, labor under no such limitations. And, because the empiricists 
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hypotheses could be subjected to experimental tests, the empirical view 
found favor in the experimentally oriented atmosphere of the late 
nineteenth century. 

As we take leave of this old controversy, it is worth pointing out 
that it has some value for the contemporary student of psychology in 
emphasizing the desirability of appealing to experimentation instead of 
speculation and authoritarian doctrine for the resolution of theoretical 
issues. The controversy is an excellent, albeit unfortunate, example of 
too much theorizing and too little research. Moreover, the influence of 
the “weight of authority" is clearly evident as a factor which served 
to intensify and prolong the controversy. Kant's and Müller's great 
stature undoubtedly influenced Hering and Stumpf on the nativist side, 
just as Locke's and Helmholtz's fame must have *created" followers for 
the empirical camp. But in a sense, neither personal stature nor authority 
has any place in science which, theoretically at least, is impersonal. 
However, being a product of the human mind, science cannot completely 
free itself from the limitations of human nature. 


Perceptual Psychology and the Schools 


The leaders of the schools of the late nineteenth and early twentieth 
centuries varied widely in their general approach to perception and in 
the emphasis which they gave the perceptual process in their systems. 
For Wundt and his American exponent, Titchener, perception was a 
crucial problem, Watson, in keeping with his strict behaviorism, ignored 
perception. The Gestalt school, having originated as a result of a per- 
ceptual experiment, went on to make the study of the perceptual processes 
the very heart of Gestalt psychology. Moreover, those schools that 
developed systematic interpretations of perception took a stand on the 
nativistic-empirieist controversy, which, in a sense, was their heritage 
from prescientifie psychology. The lines of division were no longer so 
clearly drawn, and the exponents of the schools did not employ the 
traditional terminology. Nevertheless, whether implicitly or explicitly, 
each had to resolve the issue for his own system. Finally, it should be 
noted that perception proved to be a critical test of the old method of 
mental analysis. In fact, the whole question of the validity of perceptual 
analysis became one of the central issues in the disputes among the 
schools. But let the schools speak for themselves, beginning with 
Titchener’s structuralism, which, in many ways, represents a culmination 
of the tradition of interpreting perception in terms of associationism. 

Titchener and structuralism.3 Titchener, it will be recalled, de- 
veloped his system around the three "elements" of consciousness— 


3 The exposition of Titchener's position is taken from his Textbook (20). 
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sensations, images, and affections. In view of his elementalism, per- 
ception, as well as the other higher mental processes, posed a critical test 
for Titchener's psychology. If the perceptual process could be resolved 
into a single element or a combination of elements by introspection, then 
the original elements were adequate to explain perception. If, on the 
other hand, perception proved to be irreducible, a new element, “per- 
ception,” would have to be granted co-equal status with the original 
three, However, Titehener found that his elements were equal to the 
task of accounting for perception and announced his position in the 
famous “core-context” theory. 

Titchener begins his exposition of the theory by asking his readers to 
assume with him that perception might be analyzed into sensations 
“without remainder.” It would then have to be admitted that such a 
“mere enumeration” of sensations would be inadequate to account for 
perception. To begin with, the particular sensations involved in any per- 
ception form a cluster or a special group of impressions, which are 
selected out of the total possible complex of stimuli impinging upon the 
individual at any given moment. This selective aspect of perception 
Titchener explains on the basis of attention. The grouping, the clarity, 
and the focusing involved in perception are reducible, therefore, to the 
determinants of attention. But while this may account for selectivity, 
it still fails to render a complete picture of perception. Common experi- 
ence tells us that perceptions are meaningful, and in attempting to explain 
meaning Titchener comes to grips with the heart of the problem. Let us 
go directly to Titchener: “Perceptions are selected groups of sensations, 
in which images are incorporated as an integral part of the whole process. 
But that is not all: The essential thing about them still has to be named; 
and it is this,—that perceptions have meaning" (20, p. 367). In the next 
paragraph Titchener goes on to define meaning as "context." In other 
words, one mental process is the meaning of another. . 

In essence, Titchener’s core-context theory is this: Sensations are 
the core of perceptions, but images accrue to the core to lend meaning 
to the complex of sensations. In contemporary terms this could be further 
simplified to read that memory or past experience makes present experi- 
ence meaningful. 

In elaborating | 
a kinesthetic process. 
when confronted with a situa 


his theory, Titchener argues that meaning is originally 
At first, the individual takes a bodily attitude 
tion. For example, à child who comes too 
close to a fire and burns himself will take the bodily attitude of with- 
drawal and at the same time will experience pain. Fire, then, means 
withdrawal accompanied by pain in this concrete situation. In future 
experiences the original sensations of pain and muscular movement (which 
in the meantime have become images) are added to the perception of a 
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fire with the result that the meanings of “pain,” “burn,” and “get away" 
instantly come to the child's consciousness. These memory images are 
the context which makes the child's present perception meaningful. 

Titchener admits that verbal images play an equally important role 
in conveying meaning. However, Titchener argues that words at first 
are only meaningful as kinesthetic attitudes in the form of gestures or 
other overt responses. But with the passage of time overt attitudes 
become abstract images. Thus, irrespective of whether the imagery is 
kinesthetic or verbal, the process is the same, namely, one of telescoping 
or abstracting. In fact, Titchener points out that the whole process can 
become so telescoped that meaning itself becomes unconscious, as is true 
in the auditory perception of a well-learned foreign language. Upon first 
becoming acquainted with the language, we consciously and laboriously 
“translate” what we hear, but as our facility improves, meaning comes 
swiftly and without conscious effort, 

To summarize, Titchener’s core-context theory is subsumed under 
four cardinal points. First, sensations form a cluster or group according 
to the principles of the selectivity of attention. Second, the sensations 
are supplemented by images. Third, the context provided by the imagery 
which accrues to the Sensory complex is meaning. Fourth, in well- 
established perceptual situations meaning may “lapse from consciousness” 
and instead be mediated by habitual nervous sets. 

Titchener also deals with the more specific problem of space per- 
ception. In general, he explains depth perception in terms of the physio- 
logical cues furnished by retinal disparity, accommodation, and con- 
vergence, and by the secondary cues of linear and aerial perspective, 
interposition, apparent magnitude, and so on. In all essential respects, 
the discussion closely parallels that in contemporary texts; hence, we 
need not go into the details of Titchener's account here, 
connection, it might be noted that Titchener is a mixture of nativist and 
empiricist in the sense that he holds extensity or spatiality to be an 
inherent capability of mind, but at the same time emphasizes the im- 
portance of learning or experience in depth perception. Titchener, there- 
fore, was attempting a synthesis of the traditional empiricist-nativist 
controversy. However, he is most famous for the core-context theory 
of meaning and not for his attempted resolution of nativistie and empirical 
factors in depth perception. His highly characteristic treatment of the 
complex processes involved in perception bears testimony to the versatility 
of his “elements” and to his own ability as a systematizer, 

Punctionalism and perceptual psychology Harvey Carr, who is 
our representative of the functional point of view, was interested in the 


*Our account follows Carr's 
Perception (6). 


In this same 


Psychology (4) and his Introduction to Space 
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area of perceptual psychology above and beyond the call of duty. Aside 
from treating it at considerable length in his general text, he wrote an 
advanced textbook on the subject. Since functionalism emphasizes mental 
activities from the point of view of their adaptive significance, it is no 
surprise that a functionalist would show considerable interest in per- 
ception. Attention and selectivity as attributes of perception are crucial 
in adaptation to the environment. 

In his general text Carr begins with a definition—a definition which 
sets the tone of the two chapters which he devotes to the perceptual 
processes, To quote Carr: "Perception may be defined as the cognition 
of a present object in relation to some act of adjustment”® (4, p. 110). 
The characteristically functional part of the definition is, of course, the 
second half. Carr is making the definition of perception commensurate 
with his original definition of psychology as the study of mental activities 
which are “concerned with the acquisition, fixation, retention, organization 
and evaluation of experiences, and their subsequent utilization in the 
guidance of conduct” (4, p. 1). 

Carr further points out that any act of perception involves two 
Stages. First, there is a preliminary phase of attention which ensures 
selectivity and clarity of incoming sense data. Second, perception in- 
volves an interpretive phase in which there is an arousal of meaning. 
Meaning, in turn, is dependent upon both past experience and present or 
contemplated conduct. In essence, then, perception is selective; it is 
organized, and it is meaningful. Let us consider each of these aspects in 
more detail from Carr’s point of view. 

As has already been said, attention for Carr is the process which 
ensures selectivity of perception. This is accomplished partly by sup- 
pression or inhibition of some stimuli and in part by the synthesis of 
other stimuli. Suppression or inhibition functions in eliminating irrelevant 
or distractive stimuli such as noise. By synthesis Carr means the whole 
complex of co-operative adjustments in the sense organs (such as turning 
the eyes for foveal fixation), and in the body in general (such as bending 
over when searching for a lost object). All such activities must be syn- 
thesized into an integrated whole for maximal effectiveness and efficiency 
of perception. 

The organization of incoming sensory data depends upon past 
experience. The force of this process is best revealed in negative exam- 
ples. When first experienced, picture puzzles and the sounds of an 
unfamiliar language are disorganized jumbles of visual and auditory 
sense data. Irrespective of how attentive the observer may he, until 
he has had sufficient experience with the stimuli in question they remain 
disorganized and meaningless. When he is shown the hidden figure in 


5 Italics ours. 
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the puzzle (or discovers it himself), or when he learns the language, the 
organizing effect of experience is so strong that the individual can no 
longer stop seeing the hidden figure or, in the case of the language, 
hearing meaningful words. 

Meaning is also dependent on the arousal of previous experiences. 
However, associations from past experience need not be in the form of 
complete redintegrations of meaning to occur. In many cases a partial 
or indirect reactivation of associations is sufficient to arouse meaning. 
Precisely how complete a reactivation of previous experience takes place 
for any given perception depends upon how well-practiced the associations 
in question are. Well-established associations need not be reactivated 
completely to carry meaning. Finally, the nature of the whole perceptual 
complex is dependent upon additional factors such as the environmental 
situation, the individual’s purposes and activities at the moment of per- 
ception, and the sensory modality involved. 

Although Carr did not elaborate upon the importance of “O” vari- 
ables such as purposes or goal sets, he did include these factors as possible 
perceptual determinants. His recognition of such motivational influences 
is highly significant, for this marks the beginning of a trend which has 
become the central theme in contemporary perceptual psychology. This 
development will be brought out fully in the following chapter, but it 
should be noted here that the functionalists’ broadening of perception to 
include purposes and goal sets proved to be an increasingly popular 
movement. Psychologists were no longer willing to restrict the concept 
of perception to the narrow confines of space appreciation, but instead 
increasingly looked upon perception as a meeting ground for motivational, 
attitudinal, and personality variables. 

Turning to Carr's analysis of space perception, we may begin by 
noting that his account follows the empirical-associationistic tradition. 
He introduces the topie by arguing that space perception depends upon 
local signs. Consequently, the essential problem for the psychologist is 
to enumerate and describe these signs for each of the senses which mediate 
spatiality. In his general text, Carr confines his discussion to visual and 
auditory localization. Let us consider each of these modalities briefly. 

In audition, the local signs for distance perception are intensity and 
tonal complexity. In other words, the nearer the sound, the more complex 
and intense it will be when it reaches the ear. Distant sounds, on the other 
hand, are weak and lacking in complexity by the time they reach the 
observer. Auditory localization is dependent upon differential binaural 


stimulation. In this ease Carr emphasizes phase differences as the chief 
binaural cues.* 


5Tt is now believed that differences in time and intensity are of greater impor- 
tance than phase differences (18), 
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In the section on visual space perception the familiar local signs (or 
cues) of accommodation, convergence, interposition, and perspective are 
each discussed briefly. Carr’s treatment of this topic is not different in 
any essential respect from Titchener's or from that to be found in other 
standard texts of the 1900-1930’s. Apparently space perception had 
ceased to be a controversial issue. While this must not be interpreted to 
mean that psychologists of that period considered all the facts to be in, 
it does mean the main outlines were clear—the empiricists, for the time 
being at least, had won the day. The Gestalt movement had yet to be 
felt in its full force, and when it was, the old controversy had a rebirth. 

Finally, Carr faces the question of how space perception is acquired 
and gives as his opinion that the weight of the evidence favors learning. 
He cites studies of individuals blind from birth who recover their sight 
in maturity as a result of surgical operations. In such cases the individ- 
ual’s visual space perception is poor, and cues for space must be inter- 
preted in terms of the more familiar modalities of touch and hearing. In 
addition, he points to Stratton’s classic experiment on the inversion of 
the retinal image. 

Stratton wore a lens designed in such a way as to “turn things upside 
down” and reverse right and left. At first his movements were confused 
and un-co-ordinated. Objects seen on the right were heard on the left. 
Objects perceived to be below eye level were in reality above. In reaching 
for objects, Stratton had to employ a trial-and-error process of approxi- 
mations. But after only three days his initial helplessness and confusion 
gave way to unpremeditated, skilled movements in the new visual frame 
In fact, Stratton became so familiar with his new visual 
f the experiment (eight days) that he felt the world 
This must not be interpreted to mean that Stratton 
saw things right side up. Rather, objects were felt, seen, and heard in a 
co-ordinated, logical relationship to each other. Carr, in his book on space 
perception, argues that Stratton’s experiment, if it had been conducted on 
an infant from birth onward to adulthood, would have demonstrated 
that the subject as an adult would see the world as right side up. In 
other words, Carr concludes that objects have no spatial significance for 
the infant. Rather, the child learns up, down, right, left, and other spatial 
frames of reference as a result of his experience with objects in space. 
Despite the inversion of the retinal image, touch, kinesthesis, and vision 
are gradually co-ordinated so that what is felt in one position in space 


is also seen in that position. 
By way of summarizing Carr's position on per 


of reference. 
world by the end o 
was right side up. 


ception, we need only 


ted several times both with human and animal 


7 This experiment has been repea ua 
For a critical account of a number of 


subjects. The results are not in agreement. 
such experiments see Munn (15, pp- 259-265). 
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reiterate the principle that perception is a form of mental activity in 
which the meaning of present situations, objects, and events is determined, 
in part, by past learning. But meaning is also related to a present or 
contemplated act of adjustment. The initial stage in perception is the 
attentive phase, characterized by receptor and bodily adjustments which 
make for selectivity of perception. Past experience provides organization 
and interpretation for the incoming stimuli. For Carr, then, perception 
is a highly functional or useful process in adaptation. 

Behaviorism and perception. "The student of systematie psychology 
will search in vain for the term "perception" throughout Watson's 
Behavior: An Introduction to Comparative Psychology or his Psychology 
from the Standpoint of a Behaviorist. However, the omission should not 
come as a complete surprise in the light of our previous discussion of 
Watson’s aims and methods. However, despite his stand that concepts 
such as “meaning,” “perception,” and “images” are mentalistic and con- 
sequently unworthy of a scientific psychology, Watson had two possible 
avenues of approach to perception had he elected to use them. His verbal- 
report method and the Pavlovian technique of discriminative conditioning 
can both be adapted for behavioristic investigations of perception. For 
example, the contemporary psychologist who is interested in studying 
personality by means of projective techniques obtains a verbal report of 
the subject’s reaction to ink blots, pictures, cartoons, or similar material. 
The subject’s account is treated as raw data to be evaluated by the 
psychologist according to objective and pre-established criteria. Similarly, 
if an animal or human subject can learn to discriminate between two 
stimuli, this may be taken as evidence that the subject is able to perceive 
the stimuli or at least the difference between them. 

While classical behaviorism did not exclude the possibility of the 
study of the perceptual processes, both Watson and those who followed 
in the behavioristic tradition were primarily interested in response, or 
“R” psychology. In effect, this has meant an emphasis on learning as 
opposed to perception among the proponents of the school. As is true of 
all generalizations, the foregoing is an oversimplification of the picture. 
Still, on the whole it represents the behavioristic attitude toward this area; 
and because of their preoccupation with other aspects of psychology, the 
behaviorists failed to make significant contributions in the field of percep- 
tion. For this reason we shall pass on to the Gestalt school, which, by 
way of contrast, made its greatest contributions in perceptual psychology. 

Perception and Gestalt psychology. There is general agreement 
among contemporary psychologists that the Gestalt school exerted a 
greater influence on the evolution of modern perceptual psychology than 


8 For primary sources see Koffka (13) and Kóhler (14). Good secondary accounts 
may be found in Heidbreder (9) and Woodworth (24). 
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any other group. As we pointed out earlier in this chapter, the Gestalt 
movement developed out of Wertheimer's study of perceptual phenomena 
and its leaders went on to devote a great deal of their research efforts to 
the field of perception. This must not be taken as an implication that 
the Gestalt psychologists have failed to make significant contributions to 
other areas. Rather, it means the school's most significant and character- 
istic contributions were in the field of perception. 

It will be recalled from our discussion of the aims and methods of 
Gestalt psychology in Chapter II that the starting point of the movement 
was Wertheimer's research with the phi phenomena, the results of which 
led him to challenge the existing tradition of elementalism which had 
dominated the thinking of the structuralists. We also brought out in 
Chapter II additional "protests" on the part of Wertheimer and his 
associates, Kéhler and Koffka, which were directed against the established 
psychology of the day. We must now turn to the positive side of the 
Gestalt program. In this chapter we shall examine the basie, classical 
principles which the school offered in support of their systematic approach 
to perception, and in the following chapter we shall return to a diseussion 
of contemporary developments in Gestalt psychology. 

The fundamental law and raison d’être of Gestalt psychology is 
revealed by the school's name. Gestalt psychology is form psychology. 
According to its proponents, our perceptual experiences arise as Gestalten 
or molar configurations which are not mere aggregations of sensations but 
organized and meaningful wholes. The determinants of organization 
and meaning are related in turn to certain fundamental laws of Gestalten, 
the most important of which is isomorphism. The principle of isomor- 
phism states that there is no one-to-one relationship between stimuli and 
percepts, but the form of experience corresponds to the form or configura- 
tion of the stimulus pattern. Gestalten, then, are “true” representations 
of the physical world, but not photographic copies of it. Just as a map 
is not a literal copy of the geographical terrain which it represents, so an 
experience is not a literal copy of the world out there. Since the map is 
iso (identical in) morphic (form or shape), it can be used as a guide for 
travel just as mental or cognitive maps must “mirror” the form of the 
physical world or life would be chaos. . 

Isomorphism also frees psyehology from treating the percept as 
nothing more than the collection of sensations from which it arises. 
Everyday experience is good psychology in the sense that we see objects 
which are perceived as objects and not as aggregates of sensations. The 
perception of a table is the perception of a molar object, not a collection 
of color patches, intensities, spatial extents, and the like. Moreover, it 
is important to recognize that this holds true even for the child who 
has not yet acquired the concept “table.” Provided he is attending to 
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Fig. 4—1. The spiral illusion. For explanation see text. (From E. G. Boring, 
H. S. Langfeld, and H. P. Weld, Foundations of Psychology. New York: John 
Wiley & Sons, Inc., 1948.) 


the table at all, it is an object—an object which is perceived against a 
background. 

In essence, then, Gestalt psychology looks upon the world as psycho- 
physical. The world of experience is not the same as the physical world, 
and to emphasize the distinction, the Gestalt psychologists are in the 
habit of referring to the psychological field to represent the perceiver’s 
view of reality. The world of the physicist is referred to as the physical 
situation. By way of illustration see Figure 4-1, which shows an old per- 
ceptual illusion. No matter how long one looks at it, the lines appear to 
spiral in toward the center. This is the observer’s psychological field. 
However, if the observer starts at point A and follows the twisted line 
360° he will arrive back at A. The spirals are all circles. This is the 
physical situation. While illusions provide dramatic and extreme illus- 
trations of the absence of any one-to-one relationship between the situa- 
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ton and field, we need only go to everyday experience for hundreds of 
equally valid, if less obvious instances. Mother's valuable antique chair 
may be perceived as a piece of junk by her modern-minded daughter-in- 
law. Or consider the strikingly different reactions shown by people of 
different political persuasions when listening to a politician in the heat 
of the campaign. 

We must next consider certain subprinciples under the general law of 
isomorphism. "These are the well-known Gestalt principles of perceptual 
organization. The laws have sometimes been called laws of primitive 
organization because they are presumed to describe inherent features of 
human perception. Put somewhat differently, the child or the savage can 
experience meaningful, patterned perceptual fields on the basis of these 
principles. 

To begin with, there is the principle of figure-ground, perhaps the 
most fundamental of all perceptual organizations. Figure-ground is the 
familiar principle which states that every perception is organized into a 
figure which stands out from a background. The figure not only stands 
out but also has well-defined contours, depth, and solidity. It must be 
emphasized, however, that these figural characteristies are not properties 
of the physical stimulus-object, but are properties of the psychological 
field. An object such as a block of ice has solidity, contours, depth, and 
other qualities in the physical sense, but if the object is not in the fore- 
front of attention it is part of ground and consequently lacks solidity, 
well-defined contours and depth. If the observer concentrates on the 
block of ice it will then become the figure, and objects previously in the 
foreground of consciousness will become ground. 

We do not mean to give the impression that the Gestalt principle of 
figure-ground is merely the equivalent of attention in other systems. It 
must be borne in mind that the traditional account of attention and per- 
ceptual meaning emphasized the role of experience as an explanatory 
concept. The Gestalt psychologists, on the other hand, emphasize figure- 
ground as a spontaneous and native organization which does not depend 
upon learning, but is an inevitable consequence of man’s perceptual 
apparatus. 

The Gestalt position on the fundamental nature of figure-ground 
perception was strengthened by experiments with animals which respond 
to test situations in such a way as to suggest that they are able to perceive 
a figure on a ground. In a test of the European jay’s ability to respond 
to a figure-ground pattern, Hertz (10) arranged a number of inverted 
flower pots in a large ellipse, placing an additional “odd” pot outside the 
ellipse. On test trials the bird watched the experimenter put food under 
one of the pots and was then allowed to fly to the pattern and search for 
the reward. If the food was placed under the “figure” or odd pot, then 
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the jay had no difficulty; if it had been placed under any of the “ground” 
pots in the circle, the bird became confused and experienced great diffi- 
culty in finding the correct pot. 

Less fundamental, but equally compelling as organizing factors, are 
several stimulus factors which are readily illustrated by simple visual 
diagrams. (See Figure 4-2.) 

More characteristically Gestalt is the principle of Prügnanz, which 
holds that percepts take the best form possible under the circumstances. 
They make, so to speak, good Gestalten. In Figure 4-2(d), for example, 
the figure on the right is perceived as a square despite the fact that physi- 
cally it is four disjointed lines. The same figure also illustrates a corol- 
lary principle, that of closure, which is a special case of the law of 
Prügnanz. The gaps, so to speak, are “closed” by the perceiver. More 
generally, Prágnanz and closure operate in all sensory modalities to give 
the best definition, symmetry, and form to perceptual figures. 

Prügnanz and closure also occur in everyday life as organizing 
factors in complex experiences which may depend upon the simultaneous 
contribution of both present and past experiences. Sets, past experiences, 
present motivations and other O factors are all determinants which in- 
fluence the perceptual field. We shall consider these at length in the next 
chapter, but it is worth noting here that the Gestalt psychologists did not 
confine their perceptual principles to simple drawings. There is a tendency 
to form this impression because of the widespread use of simple visual 
illustrations in texts which deal with Gestalt principles. 

Finally, among the fundamental laws? of the classical Gestalt school 
is the law of transposition. This principle states that because Gestalten 
are isomorphic to stimulus patterns they may undergo extensive changes 
without losing their identity. Thus, a tune transposed to another key 
remains the same tune even though the elements (notes) making up the 
melody are all different. In a classic and often verified experiment, 
Kohler trained apes and chicks to respond to the darker of two shades 
of gray for a food reward. Let us call the brighter stimulus “A” and the 
darker “B.” After a number of repetitions, a new gray, “C,” was intro- 
duced where "C" was darker than "B." The animal immediately re- 
sponded to “C” even though this meant shifting from the shade which 
was so well practiced in previous trials. 

Perception, then, is flexible; and, just as a map can be expanded, 
shrunk, or presented in different types of geographic projections and 
remain recognizable as the same map, so the elements of our perceptions 
may be changed—often markedly—and still yield the same perception. 


9 There are literally hundreds of laws, principles, and corollaries in Gestalt source 
books if the various offshoots of the Gestalt school are included. We have included 
only the basic laws in our summary. 
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Naturally, there is a limit beyond which change in elements may not go 
without producing a complete transformation in the percept. The struc- 
turing of the elements may be changed markedly without destroying the 


Fig. 4-2(a). Proximity. The three birds on the left form a group while the 
two on the right form another group. 
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Fig. 4—2(b). Continuity. Both the straight line and the wavy line are seen 
as continuous despite the fact that each is broken by the other. 
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Fig. 4-2(c). Pragnanz. A vague, disjointed figure is perceived as "good" 


as circumstances will permit. 
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Fig. 4-2(d). Closure. In spite of 
an arrow and the figure on the right as a square. 


gaps, the figure on the left is seen as 


Gestalt only so long as the relative spatial and temporal relationships 


are preserved. 
The principles summarize : 
related to a broad and fundamental concept which runs thro 
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of Gestalt psychology—that of equilibrium. The perceptual field and 
its underlying isomorphic cortical field are dynamic wholes which, like 
a magnetic field of force, tend toward equilibrium. And, as is true of 
a magnetic field, when the psychological field is "disturbed" by the 
introduction of new forces, the whole undergoes a realignment of forces 
until equilibrium is once more established. In short, it is a fundamental 
property of percepts to tend toward stability and to remain as stable 
as conditions permit. 

Though the Gestalt psychologists never emphasized adaptation to 

. the environment as a systematic theme, their psychology is nonetheless 
functionalistie in spirit, for, to the extent that the laws of Gestalten are 
valid, they make for stability and constancy in an ever-changing world. 
This is especially true of the principle of equilibrium, since, as the func- 
tionalists themselves frequently pointed out, the problem-solving organ- 
ism by virtue of its motivation is in a state of disequilibrium. When 
it has surmounted the problem, the organism returns once more to a 
state of equilibrium. 

We shall return to Gestalt psychology in the following chapter and 
again in the chapters on learning, where recent work on perception and 
learning will be summarized. Meanwhile, we shall conclude our discus- 
Sion of Gestalt perceptual psychology with a brief evaluation of the 
School's contribution to psychology. 

It is not an exaggeration to say that perceptual psychology was never 
the same once it had experienced the impact of the Gestalt movement. 
Such a generalization can, of course, be applied to the effect of any school 
or system in any area of psychology. But Gestalt psychology, like 
behaviorism, was a revolution which, as is true of all successful scientific 
revolutions, shook the very foundations of the traditions to which it was 
opposed. The school’s challenge in the area of perception was so suc- 
cessful. that the Gestalt principles are now widely recognized as funda- 
mental. But it is also true that classical Gestalt psychology left an 
equally strong impression on the over-all orientation of psychologists 
to their subject matter. In short, elementalism and molecularism had 
been successfully challenged as broad methodological points of view. 
This is not to say that there were no anticipations of the Gestalt holistic 
or molar approach. But no individual or group had protested with such 
force and so comprehensively. Moreover, it must be emphasized that 
the Gestalt psychologists made positive contributions as well as offering 
criticisms and protests. While it is not incumbent upon the critic to offer 
alternatives for what he considers unsound, it is to the Gestalt school’s 
credit that it has gone far beyond mere criticism to become a positive 
influence on modern psychology. 

Psychoanalysis and perception. It should come as no surprise to 
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anyone with some knowledge of psychoanalysis that Freud showed no 
concern with perceptual psychology in the sense in which we have been 
using the term throughout this chapter. Traditional psychology is a 
cognitive psychology, whereas Freudian psychology is a conative psy- 
chology. Freud emphasized drives, instincts, personality development, 
and unconscious processes; hence his system was a “low perception" 
theory. In general, we traditionally associate perceptual processes with 
conscious processes, but Freud considered the perceptual conscious rela- 
tively unimportant in comparison with preconscious and unconscious 
aspects of mental life. Man the rational became man the irrational, in 
Freudian psychology. As Frenkel-Brunswick (7, p. 357 f) puts it, there 
was a shift from “surface to depth" in Freud's account of the dynamics 
of human behavior. (See also Chapter IX, on motivation.) 

However, it would be a serious mistake to dismiss the whole of the 
psychoanalytie movement as lacking in interest in perceptual psychology. 
Starting with Alfred Adler, a one-time associate of Freud's in the early 
days of the psychoanalytic movement, a radically different view of 
human nature has been elaborated by those who dissented from Freud's 
teachings but who are nevertheless considered to belong within the psy- 
choanalytie movement. This neo-Freudian school has (either directly 
or indirectly) put a great deal of emphasis on perceptual factors in both 
normal and abnormal patterns of psychological development. Such prae- 
titioners as Karen Horney (11), Harry Stack Sullivan (19) and Erich 
Fromm (8), who constituted the vanguard of the so-called neo-Freudians 
(or, as they are sometimes called, the “social psychoanalysts"), emphasize 
goal perception and self-perception in relation to the individual's life goals 
aS basic factors in psychological development and adjustment to the 
environment. 

It is beyond the scope of this book to present even a superficial 
summary of each of the many variants of psychoanalysis, since, with 
the exception of Sullivan, the leaders of the neo-Freudian movement have 
written prolifically in expounding and defending their particular views.!? 
However, it is possible to summarize the general position of the neo- 
Freudians on the role of perception in development. Stemming from 
Adler's original conceptions of human personality, the group has put 
heavy emphasis on the individual's self-image. Adler called this indi- 
vidual conception of self the “guiding fiction.” Others prominent in the 
movement have used different terms, but the important point is that 
all are in agreement as to the basic importance of self-perception in 
shaping the developing personality. Individual physical limitations or 

10 See Munroe (76, Chapters 8-11). 
11 Horney, “idealized image”; Fromm, “striving for individuation”; Sullivan, 
“self-dynamism.” 


136 Perception: The Classical Heritage 


a harsh environment during childhood may result in an unrealistic and 
distorted picture of the self. Goals, too, under these circumstances may 
become unrealistic or more and more fictional, with the result that the 
individual grows increasingly more alienated from the real self. 

The task for the therapist is to make the patient aware of his dis- 
torted conception of the self and to point out how, as Adler put it, his 
whole “style of life" involves the creation and maintenance of neurotic 
symptoms as defenses. By means of his defenses the neurotic seeks to 
harmonize the real self with the fictionalized self, In essence, then, neo- 
Freudian therapy involves a Gestalt-like reorganization of self-percep- 
tion in order to make self-appraisal more realistic and to establish sound 
and harmonious interpersonal relations. 

This must not be taken as an implication that successful psycho- 
therapy involves nothing more than a dramatic, insightful reorganization 
of personality which effects a total and permanent cure. Rather, as 
Horney (11) puts it, the neurotic, with the help of the therapist, must 
explore every ramification of his neurosis in order to understand his real 
feelings and desires and to resolve his inner conflicts which are the core 
of any neurosis. 

The foregoing summary of the neo-Freudian point of view, while in 
no way pretending to do justice to the movement, does serve to bring out 
the fact that these theories are “high perception” systems in contrast to 
Freud’s, which leaned so heavily on unconscious drives and dynamisms. 
It is both interesting and significant that therapeutic “schools” which 
emphasize perception also give great weight to cultural and interpersonal 
factors in both normal and abnormal development.'? We shall, however, 
have more to say about the motivational aspects of both Freudian and 
neo-Freudian systems in the chapter on motivation. 


Summary and Evaluation 


An overview of the evolution of perceptual theory during the period 
covered in this chapter reveals that the field has undergone both in- 
tensive and extensive development from its first formulation in the 
writings of Reid. Nevertheless, the central theme of perceptual psy- 
chology has remained unchanged—to account for the meaning of human 
experiences. In the early stages of its development as a separate field 
the problem of perception was narrowly conceived, in the sense that most 
writers undertook the task of explaining the mechanisms of space per- 
ception. We have seen how the philosophers and psychologists of the 
prescientific period sought the answer to this question along two major 
lines, empiricism and nativism. 


12 See especially Sullivan (19). 
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With the development of the academic schools, the field of per- 
ception broadened to include the study of cognitive factors such as sets, 
habits, and attitudes. However, this was only a hint or foretaste of the 
great expansion of perceptual psychology that was to occur in the con- 
temporary period. In their stand on the nativistic-empiricistie contro- 
versy, most of the schools recognized the importance of both native and 
empirical factors, though each tended to place more emphasis on one set 
of variables than on the other. In our account of the academic schools, 
we have emphasized the contributions of the structuralists, because of 
their historically important core-context theory, and of the Gestalt psy- 
chologists for their unique reformulation of the entire field of perceptual 
psychology. Finally, we touched on the place of perception in the psy- 
choanalytie school in order to point out basic differences in emphasis 
between Freudians and neo-Freudians. While Freud minimized per- 
ception, the neo-Freudians have made self-perception and interpersonal 
perceptions of central importance in the development of their theories. 
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Perception: 
Contemporary Trends 


In general, the growth of scientific knowledge is a slow evolutionary 
process where each forward step represents some hard-won discovery 
which is related to the sum total of all past knowledge. Occasionally, 
however, scientific growth, like other types of growth, occurs in spurts, 
and new discoveries are added to the stock of knowledge so rapidly that 
progress becomes revolutionary rather than evolutionary. Indeed, some- 
times revolutions do occur in scientific thinking, and new discoveries or 
radical theories appear which overthrow all that went before. Recent 
developments in physics exemplify just such a scientific upheaval. 
Physicists scarcely had time to grasp the implications of relativity when 


the atomic age was upon them. But the atomic era had scarcely begun 


before the space age was underway. 

During the past several decades psychology seems to have undergone 
a kind of revolution within the field of perception—a revolution whose 
impact is being felt in every area of psychological theory and research. 
The traditional approaches are being abandoned, the field is expanding 
with almost unbelievable speed, and many contemporary psychologists 
ulate comprehensive theories of human behavior 
int of departure. Within the 
have become major systems. 


are attempting to form 
Which take perceptual processes as their po 
recent past, miniature perceptual systems 
The old psychophysieal experiments which were designed for investi- 
gating the laws of sensation are enjoying a rebirth in the form of S-O-R 
experiments where the emphasis is on how the subject's response is 


influenced by O factors instead of S factors. Finally, the traditional 
139 
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"problems of analysis and synthesis are undergoing reformulation. Analy- 
sis is being carried farther and farther away from the sense organs and 
sensation to higher centers and more complex mental processes. As a 
result, perception is no longer conceptualized in terms of a conglomeration 
of sensory impressions whose meaning is derived either from their linkage 
with past experience or from the organization of stimuli. Instead, per- 
ceptual experience is determined by a complex synthesis of needs, values, 
attitudes, and personality variables, Consequently, if psychologists are 
to understand perception on any but a superficial level, they must analyze 
and assess the contribution of these inner determinants. 

In another sense, the traditional problem was to account for the 
synthesis of sensory elements and associations in perception. The tra- 
ditional psychologists were confident that analysis could discover the 
laws of linkage which bound these two processes into a meaningful whole. 
The Gestalt psychologists, as we pointed out in the preceding chapter, 
brought the traditional point of view under fire by pointing to the im- 
portance of inherent organizing factors in the perceptual field. Today’s 
perceptual theorists tell us that all such analyses were putting the cart 
before the horse. It is not so much that the meaning comes from experi- 
ence but that the meaning is brought to experience. Thus, things are not 
what they seem: rather, such determinants as attitudes, needs, values, 
and sets color our perceptions right from the start. Indeed, the results 
of certain recent research go so far as to suggest the possibility of 
“subliminal perception” where unconscious determinants prevent per- 
ception! 

In the face of these explosive developments which may take many 
decades to be evaluated properly and assimilated into psychology as 
a whole, we shall try to maintain our linkage with the past by examining 
contemporary trends in perceptual theory within the larger setting of the 
traditional systematic cleavages; for, despite the rapid growth of the 
field, it is still possible to disce evolutionary sources of contemporary 
trends in the older traditions. In doing this our task will be made easier 
by first examining recent developments within the familiar framework 
of the Gestalt, behavioristic, and functionalistic points of view. Then 
we shall proceed to examine the more revolutionary “directive state” 
theories; and finally, we shall consider the broad problem of approaching 
personality through perception—a problem whose roots go back to 
Rorschach and his ink-blot test, 


Contemporary Gestalt Theory 


Our summary of Gestalt theory in the preceding chapter covered 
the fundamental laws of Gestalten. By employing these principles the 
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Gestalt psychologists attempted to account for the organized and mean- - 
ingful nature of the perceptual processes. But taken only to this point 
the theory is incomplete. First, there is the problem of relating percep- 
tual phenomena to underlying cortieal processes in accordance with the 
principle of isomorphism. Isomorphism, it will be recalled, is the Gestalt 
psychologist’s answer to the traditional mind-body issue in which he seeks 
to link the neurological and psychological fields. Secondly, there remains 
the problem of relating perceptual processes to memory. The Gestalt 
psychologist, true to his molar orientation, refuses to erect fences between 
psychological processes; and, in the best traditions of the school, has 
sought the laws of interrelation among the various mental processes, We 
shall address ourselves to the latter problem first, then return to the 
question of isomorphism and brain fields. 

The memory trace. When we perceive an event and subsequently 
recall our experience after an interval of time, we may infer that the 
original perception left a “trace” in the cerebral cortex. For the time 
being it is not necessary to undertake a neurological explanation of such 
traces, This we shall consider more fully later. For the present we may 
think of memory traces as some kind of physiological modification of the 
brain, probably at the neuronal level. Thus far, our analysis is not 
peculiar to the Gestalt school but represents a general point of view held 
by most psychologists. Indeed, some such hypothesis is demanded by 
common sense, since it is difficult to understand how memory could 
function in the absence of some kind of structural modification in the 
brain. However, at this point we part company with tradition, since 
the naive or common-sense view of memory goes on to explain forgetting 
as a gradual fading of traces with the passage of time. Such a “disuse” 
theory in a somewhat more sophisticated form also gained support in 
scientific circles (see page 217). 

The Gestalt psychologists, on the ie hand, reject any such passive, 
decay-like theory of retention. Indeed, just the opposite view is taken, 
namely, that memory is an active or dynamic process where traces un- 
dergo progressive changes according to the same principles of organization 
which govern original perceptions. Imperfect or vague traces tend to 
become better Gestalten just as incomplete perceptual stimuli tend to be 
perceived as “good” figures. On more complex levels, poorly organized 
clusters of traces become better organized to form stronger “cognitive 
Structures." Moreover, memory constellations may become enmeshed 
with subsequent experiences—a process which learning theorists call 
retroactive inhibition?—or even with attitudinal or emotional processes, 


1 We are borrowing the term “structure” as an “intervening variable” from Krech 


and Crutchfield (30). 
2See pages 217-218. 
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with the result that considerable reorganization of the original percept 
may take place over a period of time. 

The basic experiment which illustrates the nature of changes in 
mnemonie traces was carried out by Wulf (51). In his investigation, 
Wulf used simple geometric figures of irregular shapes which were shown 
to his subjects for five seconds. The subjects were subsequently requested 
to draw the figures from memory at intervals of thirty seconds, twenty- 
four hours, and one weck. Wulf's findings are summarized under the 
principles of “sharpening,” “leveling,” and “normalization.” In cases 
where the original figure was “weak” the subject tended to “sharpen” 
it into a better figure. Conversely, an overly sharp figure would undergo 
"leveling" in memory. In summary, the general tendency was to 
“normalize” figures. 

Wulf’s original experiment has been repeated with variations by 
J. J. Gibson (14); Warner Brown (7); and by Carmichael, Hogan, and 
Walter (12). In Figure 5-1 we have reproduced Carmichael, Hogan, 
and Walter’s stimulus figures with some typical reproductions. It should 
be noted that in this experiment the subject’s original perception of the 
figure was influenced by the experimenter’s deliberate verbal labeling of 
the stimulus figure. (See legend accompanying Figure 5-1.) 

F. C. Bartlett (4) and Allport and Postman (2) obtained similar 
results with verbal material. Bartlett used stories which were related 
to college students and subsequently recalled by them after varying 
intervals of time. Allport and Postman’s research was concerned with 
rumors which, of course, furnish a ready-made instance of often-repeated 
stories in a social context. 

In fairness it must be pointed out that not all the results from these 
and similar experiments are clearly in agreement with the Gestalt point 
of view. The crities (37, p. 591) have been quick to point out both 
experimental and interpretative difficulties in the design of such experi- 
ments. Without attempting to enter into a controversy which may take 
many years to resolve, we may simply point to the results as supporting 
the Gestalt position to the extent that they are valid. 

Isomorphism and the brain. We may now return to the second part 
of the Gestalt program—the problem of cortical mechanisms in percep- 
tion. After having established phenomenologically that percepts are 
organized wholes and that the dynamics of remembered percepts are the 
same as the dynamics of perceived Gestalten, the Gestalt psychologists 
turned to the task of formulating a theory of the neurological correlates 
of perceived Gestalten. Here they were attempting to substantiate the 
general hypothesis that cortical fields behave according to Gestalt-like 
principles. It will be recalled from our previous discussion (pages 54-55), 
that in order to clarify their position the Gestalt psychologists contrasted 
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isomorphism with the “machine” (25) view of the nervous system. The 
latter is a more or less “static” conception of cortical processes which 
likens nervous activity to the workings of a machine incapable of 
organizing or modifying what is fed into it. Thus, a “memory machine” 
would faithfully reproduce a percept without sharpening, leveling, or 
assimilation according to the laws of perceived Gestalten. Moreover, 
a machine view, according to the Gestalt psychologists, implies a one-to- 
one correspondence between the percept and its cortical counterpart. 
Carried to its logical extreme, such a view would postulate an exact 
cortical “picture” which would correspond to the physical stimulus con- 
figuration in every perception. Specifically, if one were looking at a 
cross, the cortical neurons in the visual area would be activated in the 
form of a cross with a point-for-point correspondence between the retinal 
image and the cortex and with a similar correspondence of retinal image 
and stimulus figure. It was in opposition to any such literal mirroring 
of percept and cortical field that isomorphic brain fields were postulated 
to relate percepts with their neurological foundations. 


Fig. 5-2. A magnetic field of force. 


For many years Wolfgang Köhler, one of the original founders of 
Gestalt psychology, has conducted a research program designed to investi- 
gate various facets of the Gestalt conception of isomorphism and cortical 
brain fields. In formulating his hypotheses Kóhler has taken as a point 
of departure the concept that cortical processes behave in a manner which 
is analogous to fields of electrical force. Perhaps the simplest illustration 
is the behavior of an electromagnetic field of force around a magnet 
(see Figure 5-2). 

In magnetic fields the lines of force are in equilibrium; if a dis- 
turbance is introduced, the field will be temporarily thrown into a state 
of disequilibrium. However, a rapid realignment of the lines of force 
will occur and equilibrium will be re-established. It is also important to 
recognize that such a field is a continuum, and whatever affects one part 
of the field affects all parts to some degree. 
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As applied to the cerebral cortex, Kohler (26) suggests that electro- 
mechanical processes in the brain may establish fields of neuronal activity 
in response to sensory impulses coming in over afferent neurons. For 
example, if one fixates a simple figure-ground stimulus such as a white 
cross on a background of uniform gray, electrochemical events in the 
visual area of the occipital cortex will be activated which are isomorphic 
to the stimulus pattern. The cross would be represented by rather strong 
electromotive forces in the cortex shading off from the boundary outward. 
In effect, then, a neurological figure-ground would be set up in the cortex 
because of the potential differences existing between adjacent areas of 
tissue. The cortical figure-ground would in turn correspond isomorphi- 
cally to the phenomenally observed figure and ground. 

Now, the only direct proof of such a theory would have to be nothing 
short of an examination of the living brain with oscilloscopes sensitive 
enough to demonstrate such effects if they do indeed occur. To date there 
is no feasible way of carrying out this experiment; consequently the 
appeal must be to indirect methods. 

The nearest thing to a direct demonstration of cortical fields is 
Köhler and Held’s (28) electroencephalographie studies in which potential 
differences in the visual cortex were shown to occur as a test object was 
moved across the subject’s visual field. To some extent the expected 
configuration was found, but unfortunately the electroencephalogram 
can measure only relatively gross and complex electrical signs of cortical 
activity as they appear on the surface of the head, and is therefore unable 
to trace the outline of a “cortical” figure-ground if such, in fact, exists. 

However, Kóhler and Wallach (29) have also approached the problem 
from the phenomenological side. Their logic in brief is this: if it can be 
shown that the brain behaves as if it were developing cortical fields iso- 
morphic to test patterns, then it has been demonstrated that such a theory 
is at least plausible and consistent with perceptual phenomena. Such 
demonstrations have been made in terms of satiation phenomena, an 
especially interesting aspect of which are figural after-effects. 

Köhler further proposes that if the visual cortex does develop 
electrical fields isomorphic with stimulus configurations, then such fields 
in the cortex should undergo changes if kept active for long periods of 
time. For example, in isolated neurons various electrotonic changes can 
actually be demonstrated to occur with prolonged stimulation (18, 
p. 69f). Going back to the perceptual side, let us suppose a figure is 
fixated for a much longer period of time than is normally true in the 
Course of our rapid everyday glances at objects around us. Will changes 
in the appearance of such figures occur which are explicable in terms of 
cortical processes? That this is the case, Köhler and Wallach believe 
to be true of figural after-effects. The reader may demonstrate for him- 
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self the phenomenon of figural after-effects by following the directions 
given under Figure 5-3. 

In relating such after-effects to cortical events, Kóhler and Wallach 
propose that the cortical area stimulated by the black squares becomes 
"satiated," and, as a consequence, the white squares are distorted away 


Fig. 5-3. A demonstration of the figural aftereffect (after Kóhler and 
Wallach 29). Fixate the X in the inspection figure for 35 to 40 seconds. Shift 
the fixation directly across to the X in the test figure. The left-hand squares 
of the test figure will be seen to be spread apart while the right-hand squares 
will appear closer together. Since the black rectangle in the extreme left of 
the inspection figure falls between the left-hand test squares when the gaze is 
shifted, the test squares “move away” from the satiated area. Similarly, when 
the gaze is shifted, the two black rectangles on the right-hand side of the in- 
spection figure fall outside the test squares on the extreme right and “squeeze” 
them together. It may be necessary to repeat the experiment if it does not 


work the first time. 


from the area of original stimulation. A similar explanation is utilized 
in accounting for reversible figures (see Figure 5-4). When the visual 
cortex becomes satiated the figure “escapes” by changing both cortically 
and phenomenally. 

Other equally striking demonstrations have shown that fixation of 
curved lines will make a subsequently observed straight line appear 
curved. Angles can be made to change and even illusions may disappear 
(27) because of such satiation effects. These findings have been extended 
to other sensory modes. Spitz (46) has recently reviewed the research in 


this area. 
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Not all psychologists have been willing to accept figural after-effects 
as convineing demonstrations of the reality of isomorphie processes in 
the cortex. This critical literature is too extensive to review here. The 
interested reader is referred to Allport (1) and Spitz (46). As is usual 
in cases of conflicting opinion in regard to the validity of recent research 
findings, only time and further experimentation will provide the final 
answer. Meanwhile, we shall leave these developments in neo-Gestalt 
research on the neurology of perception and turn our attention to other 
aspects of contemporary Gestalt psychology which are related to per- 


ceptual theory. 


Fig. 5—4. The reversible staircase. Fixate on the figure for a few moments, 
and the staircase will be seen “upside down.” 


Gestalt theory and social psychology. About the time that 
Wertheimer, Kóhler, and Koffka were launching the Gestalt program in 
Berlin, a young German psychologist, Kurt Lewin (1890-1947), began a 
line of work that has since come to be known as “field theory.” Because 
it is closely related to the mainstream of Gestalt psychology Lewin’s 
system is often treated as part of the Gestalt movement. On the other 
hand, it is sufficiently autonomous to be considered an independent 
system. We have chosen the former course. However, since field theory 
took motivation as its point of departure, our examination of Lewin’s 
system will be deferred to Chapter IX, which deals with motivational 
concepts. We are introducing the system here because of Lewin’s strong 
interest in social psychology and because he was the first Gestalt-oriented 
psychologist to attempt to extend this viewpoint into social psychology. 

An outstanding contemporary example of field theory in social psy- 
chology is Krech and Crutchfield’s recent endeavor to formulate a system- 
atic social psychology in terms of Gestalt-like principles. Krech and 
Crutehfield's systematic orientation is expounded in the first part of 
their text, Theory and Problems of Social Psychology (80), by means of a 
series of motivational and perceptual "propositions," each of which is 
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supported by appropriate examples of research findings from the experi- 
mental laboratory. 

In the latter parts of the book, the authors apply the principles 
developed in the first part to social processes such as attitudes, racial 
prejudice, propaganda, group morale, industrial conflict, and international 
tensions. In general, this is a serious attempt to understand social 
phenomena by reference to the individual level of analysis as opposed to 
the level of group analysis favored by many social psychologists, or the 
institutional type of study carried out by sociologists. 

Another contemporary movement directly related to Lewin's field 
theory and to social psychology in general is group dynamics. The name 
"group dynamies" covers an ever-widening field in psychology which is 
concerned with such seemingly unrelated areas as psychotherapy, in- 
dustrial relations, small-group research, and communication problems. 
As early as 1923, J. L. Moreno became interested in the dynamics of small 
groups and developed a special technique known as sociometry for 
analyzing group processes. (Moreno is also well known for his thera- 
peutic technique of the psychodrama.) Sociometry is essentially a type 
of group analysis based on the study of functional contacts and inter- 
actions between various members of a group. It enables the investigator 
to discover powerful, popular, isolated, and other types of individual 
members. 

Meanwhile, other group dynamicists have devoted considerable effort 
to the study of role playing in committee work, industrial relations, and 
education. For example, a foreman by playing a role (in this case a 
worker's) ean better perceive his own relationship to the group under 
his jurisdietion. According to its proponents, the technique is especially 
valuable for obtaining insight into another's needs and point of view. 

Finally, we shall mention briefly E. C. Tolman's interesting attempt 
to wed Gestalt theory with the behavioristie point of view, The best 
exposition of Tolman's position is his book Purposive Behavior in Men 
and Animals. A good summary of the theory is available in Hilgard 
(20). Since Tolman's system leans heavily on learning we shall consider 
it in detail in Chapter VII, which deals with contemporary trends in this 
area of psychology. However, it is worth noting here that despite its 
emphasis on behavioristic studies of learning, it is a cognitive theory of 
how learning occurs. This cognitive approach again emphasizes the 
perceptual orientation of Gestalt psychology even when dealing with 
behavioral processes. 

With these brief hints of the divergent areas in which contemporary 
psychologists are seeking to extend classical Gestalt theory, we must 
leave this productive school. We shall meet with the Gestalt viewpoint 
again when we discuss learning, thinking, and motivation, since Gestalt 
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psychologists have traditionally interested themselves in these processes. 
Meanwhile, we must turn our attention to developments which fall within 
the behavioristie frame of reference. We shall find the transition not 
at all difficult, since we have chosen the neurologically-oriented theory 
of D. O. Hebb to represent the behavioristie approach to contemporary 
perceptual theory. We shall find Hebb's treatment of perception 
paralleling Gestalt theory in many ways. 


A Contemporary Behavioristic Model of Perception 


Hebb, while agreeing with Gestalt psychologists that wholes in 
perception possess characteristies which transcend the parts, believes that 
the Gestalt school has overemphasized the completeness of perceptual 
organization. Even more significantly, Hebb denies that the Gestalt 
assumption of organized brain fields can account for perceptual organiza- 
tion on the neurological level. Instead, it is a fundamental postulate of 
Hebb's that perception is largely a learned affair. Thus, he associates 
himself with the empirical tradition—especially the associationist arm of 
that tradition. Moreover, in the construction of his neurological model 
of perceptual processes, Hebb relies on essentially associationistic princi- 
ples, and in doing so further alienates himself from the Gestalt point of 
view. 

However, Hebb makes it clear that he is also in opposition to any ex- 
planation in terms of point-for-point cortical connections or pathways 
to which perceptual experiences are assumed to be related. In this he is 
in agreement with Gestalt theory, which also found the "telephone 
exchange" view of cortical processes totally unacceptable. In fact, 
Hebb's perceptual theory is somewhat difficult to classify. He accepts 
the validity of the Gestalt notion of figure-ground perception as inherent 
and is equally in agreement with Gestalt opposition to a cortex that is 
merely a telephone exchange. On the other hand, Hebb denies the validity 
of the Gestalt field theory of cortical activity and insists instead on 
specific localization of function at some place in the cortex at some stage 
of perceptual learning. While Hebb in no sense calls himself a behaviorist, 
his theory draws heavily on behavioristic principles and is certainly in 
the associationistic-empirical tradition of favoring learning as the basis 
of perception. This is our justification for classifying the theory as 
behavioristic despite a certain degree of eclecticism in Hebb's over-all 
orientation. Our discussion of Hebb's perceptual system is drawn from 
his Organization of Behavior (18). 

The most fundamental postulate in Hebb's entire theory is the con- 
cept of a “cell assembly." A cell assembly is a group of cortical neurons 
Which bear a functional relationship to each other or, more simply, are 
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circuits in the cerebral cortex made up of interconnected neurons. Now 
the most interesting and challenging of Hebb's postulates is the further 
assumption that such assemblies can be developed through practice. 
Indeed, the very foundation of Hebb's theory is the assumption that 
neurons can become functionally associated with each other through 
learning. More specifically, Hebb suggests that learned neuronal asso- 
ciations may come about through the development of synaptic knobs 
on neuronal endings which are in close proximity to active cell bodies 
or to the dendrites of other neurons (18, pp. 62-66). 


Association ^ Areas 


Fig. 5-5. Diagram of a cell assembly and reverberatory circuit in the visual 
area of the cerebral cortex. For explanation see text. 


Let us suppose, for example, that a sensory neuron leading into a 
primary area in the cortex gives rise to excitation in that area. The 
activity will also spread into adjacent "association" areas (see Fig- 
ure 5-5). Now in the highly schematized situation represented in 
Figure 5-5, neurons A, B, C, D, E, and F will be excited in turn. Let us 
further suppose that neuron X, while lying in close proximity to the 
termination of neuron C and the cell body of B, has insufficient synaptic 
knobs to be fired by C. With repeated activity in C, however, knobs 
may be developed analogous to the manner in which plants will develop 
new rootlets if "stimulated" by electrified rods which have been sunk 
in the ground. When such knobs have proliferated in sufficient numbers, 
X becomes active and in turn can fire B. When this becomes possible 


3 This notion is not new. See Morgan (35, pp. 518-525) for a discussion of 
neural basis of learning. 
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we have a functional cell assembly. Moreover, in this case we also 
have a reverberatory circuit, B-C-X-B, and so on, capable of maintaining 
activity for a period of time even though external excitation has died 
down. 

This highly simplified scheme does not do justice to either Hebb or 
the cerebral cortex. To begin with, Hebb makes it clear there are other 
possible ways of accounting for the development of functional connections. 
But whatever the precise mechanism, the main point is that the develop- 
ment of such assemblies is an essential hypothesis in Hebb’s account of 
perceptual learning. We shall return to this problem shortly. It is also 
necessary to emphasize that no simple circuits consisting of a few neurons 
are really typical of cell assemblies. The reader must remember that 
the cortex has approximately 9,000,000,000 neurons and even the most 
limited cell assemblies involve thousands of neurons. 

To continue Hebb’s account of perception, we are asked to consider 
an extremely simple figure—a triangle. How do we come to perceive 
it as “a triangle’? Do we have some inherent sense of “triangularity” 
or do we learn it in one simple act of visual fixation? Hebb argues that 
neither explanation is adequate. Indeed, he presents evidence to suggest 
that far from being a simple affair the perceptual learning involved is 
extremely complex and depends on the development of a number of cell 
assemblies. : 

In order to simplify matters let us first deal with the evidence which 
suggests that the perception of a triangle and recognition of it as such 
is a complex process. In support of this contention Hebb cites the work 
of Senden, who collected records on individuals who had been blind from 
birth and whose vision was restored at maturity by surgical operations. 
Such people were found to have extreme difficulty in distinguishing 
simple geometric figures from each other, such as triangles and squares. 
Even more ineredible, such patients have difficulty learning to associate 
the concept “triangle” with visually presented triangles—this in spite 
of the fact that they do recognize solid triangular figures by touch. 
When at last they do learn the name for a visual figure which has been 
presented many times, they still fail to recognize it if it is presented in 
à slightly altered form. i 

Similar results are reported by Hebb for animals reared in darkness 
until they are sufficiently mature to be tested on visual discrimination 
problems. He cites Riesen’s research with chimpanzees and his own 
work with rats. In each case Hebb finds the experimental evidence from 
animals in line with clinical evidence on human subjects; that is, 
such animals have great difficulty with problems which are readily solved 


by normal animals. 
Hebb goes on to suggest that the normal human baby must go 
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through a similar stage of gradual learning in the development of his 
perceptual processes. In other words, as children it was necessary for 
all of us to have many experiences with triangles before we grasped the 
concept "triangularity." It is not a simple concept acquired in one 
experience and easily transferred to similar situations. Rather, Hebb 
argues, it involves first the growth of cell assemblies to act as mnemonic 
traces for parts of the original triangle and then the establishment of 
what Hebb calls “phase sequences" to mediate the total experience of a 
triangle. The former, it will be recalled, are functional cortical circuits 
developed through learning. The latter are essentially assemblies of 
cell assemblies. By way of illustrating and relating cell assemblies and 
phase sequences, let us return to the perception of a triangle. 


Fig. 5-6. A triangle to illustrate Hebb’s theory. For explanation see text. 


A triangle such as shown in Figure 5-6 consists of three angles, a 
horizontal line, and two oblique lines. As a subject examines the triangle 
he might fixate an angle “A.” This results in a sensory discharge in 
the subject’s occipital cortex which, in turn, at least initiates the formation 
of a cell assembly designated by Hebb as “a.” Our subject, as people 
normally do, tends to shift his fixation to “C” and “B” in turn. The 
order makes no difference, but the end result is the initiation of cell 
assemblies "c" and “b.” 

Moreover, as the eyes move around the lines from angle to angle, 
assemblies will be initiated as a result of stimuli activating the retina 
from the lines of the three sides of the triangles. Because of their con- 
tiguity in space and time, and further because they are linked by eye 
movements, the motor processes involved in seanning a triangle aid in 
facilitating the formation of a phase sequence made up of the six separate 
cell assemblies involved in cortical responses to the three angles and the 
three sides. With repeated fixations of the triangle, the cell assemblies 
initiated in early trials become well established. Hebb believes this 
process is aided by reverberatory circuits which maintain neuronal 
activity even though external stimulation has stopped. 

To make a long story short, the end result is a complex of the separate 
cell assemblies in the form of a “phase sequence.” The acquisition of a 
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functional phase sequence means that the subject has added a new unitary 
perception “t” (triangle) to his repertoire of perceptual concepts. 
Through further facilitation, activation of any part of the sequence will 
activate the entire sequence. For example, a figure such as £ 

immediately gives a sense of “triangularity” by activating the appro- 
priate phase sequence even though the figure is not a complete triangle. 

Similarly, transfer will occur whenever test figures closely resemble 
the original figure and consequently can excite the appropriate phase 
sequence. Hebb believes this explanation holds for a rat’s ability to 
respond to a variety of “equivalent” stimuli in a discrimination experi- 
ment, provided the new stimuli are not too dissimilar to the original. 
Returning to human learning, Hebb can also account for the well-known 
phenomenon of generalization in both learning and concept formation. 
For example, if little George acquires the concept “kitty” as a result of 
the formation of an elaborate phase sequence because of repeated visual 
stimulation by the family cat, it is easy to understand how he can mistake 
a skunk for “kitty.” Needless to say, hard experience will establish a 
phase sequence in Georgie’s cortex for “skunk” which differs in certain 
essential aspects from the “kitty” sequence. Finally, it is worth noting 
that Hebb’s theory is able to explain the remarkable ability of an animal 
to continue to discriminate, say, a triangle from a circle, even though a 
large part of the animal’s occipital cortex has been destroyed. Inter- 
preted in Hebb’s terms, this means that the phase sequence of cell 
assemblies in the cortex which mediate the discrimination are still suffi- 
ciently intact to allow the animal to remember the discrimination. 

It is important to recognize that Hebb does not conceive of cell 
assemblies as dependent upon the activity of certain specific neurons 
each of which is vital to the assembly. Rather, as assemblies are formed, 
their organization becomes highly complex as a result of the addition 
of new links in the neuronal change. For example, if neurons A, B, C, 
D, E, F, and X in Figure 5-5 represent an assembly, E could be destroyed 
and the assembly would still function through Y, which would serve as 
an alternate path. In this way Hebb avoids the "telephone exchange" 
conception of cortical activity where if a “wire” (neuron) is cut the whole 
circuit is out of order. At the same time he can utilize the concept of 
Specific associations of patterns of neurons to explain the same cortical 
processes that the Gestalt psychologists interpret in terms of less specific 
concepts such as “cortical fields” or “gradients.” 

Following a five-chapter exposition of his perceptual model, Hebb 
devotes the rest of the book to extensions of his theory into other psy- 
chological areas, such as motivation, emotion, and intelligence. This 
Phase of Hebb’s theory is beyond the scope of a chapter devoted to 
Perception. The interested reader is referred to Hebb’s book (18) for 
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further details. Here we need only add a final thought: this is, that in 
addition to providing a highly sophisticated associationistic model of 
perception, Hebb has revitalized the role of learning in perception. Possi- 
bly because of the dominance and novelty of Gestalt psychology, the 
systematic development of perceptual theories formulated on learning 
principles suffered a decline in recent times. Hebb’s contribution restores 
learning to its ancient heritage in the psychology of perception. 


Contemporary Functionalism in Perception 


The shoulders of functionalism are broad enough to support a variety 
of viewpoints in any area of psychology including the field of perception. 
It will be recalled from our discussion of classical functionalism in 
Chapter II that this system favors the study of mental processes or 
behavior patterns as they are instrumental in man’s adaptation to his 
environment. Because perception is inevitably involved in all adaptive 
behavior, any perceptual theory might logically be included under the 
category of functionalism. However, there is the danger of broadening 
a point of view to such an extent that it loses all meaning. We shall 
avoid the latter danger by selecting for detailed presentation the con- 
temporary perceptual theory which, in our opinion, has been formulated 
in the original spirit of the functionalistic point of view. Specifically, 
we refer to “transactional functionalism,” a system formulated by Ames 
and his associates at the Hanover Institute for Associated Research.* 
Following our discussion of transactional functionalism, we shall briefly 
summarize several other contemporary perceptual theories which are also 
functionalistic in their general orientation. 

Ames and his associates have not only drawn heavily upon classical 
funtionalism in erecting their theoretical structure, but also have devised 
some of the most remarkable perceptual experiments in the entire history 
of experimental psychology. The experiments themselves are highly 
functionalistic in design in the sense that the subject is put in the position 
of interacting with experimental setups so elaborate that they virtually 
constitute “environments.” In short, the Ames group has wed theory to 
practice as closely as possible under the necessarily artificial conditions 
of the laboratory. 

Let us begin with their best-known experimental demonstration 
shown in Figure 5-7. It should be noted that the camera in taking the 
photograph was placed in the same position as a subject's eye in viewing 
the room. Clearly something is wrong. The boy appears to be taller 
than the adult, while the room looks normal. However, the room is far 
from the rectilinear room of everyday experience but instead was con- 


4 For primary sources see (3, 10, 11, 22, 23, and 24). See also Allport (1), 
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Fig. 5-7. Distorted perception induced by the Ames room. When the camera 


is placed in eye position so that the light rays from the right and left walls 
reflect equally on the film, the walls are perceived as equal in size. The people 
in the room are then distorted to conform to our past experience with “normal” 
rooms. (Photo by Eric Schaal. Courtesy LIFE, copyright, 1950, Time, Inc.) 


structed with trapezoidal floors and walls (the right wall being smaller 
than the left), so as to reproduce the retinal image of a room as seen by 
an observer standing in the left-hand corner of a normal room. With 
this background information we can explain the distortions experienced 
by an observer or demonstrated in photographs. Our past experiences 
with rooms tell us that when we are viewing a room from a corner angle, 
the room has equally high walls with a rectangular floor and ceiling 
in spite of the fact our retinal image is distorted. Relating this to the 
Ames experiment, our experiences with past rooms at the moment of 
looking into the experimental room are all in favor of the room’s being 
perceived as normal—so much so that the people in it are distorted. 

By means of similar experimental setups, the Ames group has devised 
demonstrations where marbles appear to roll uphill, familiar objects 
are distorted in size and shape, jumbled patterns look like meaningful 
objects, and a window which seems to be oscillating back and forth is, 


in reality, rotating 360°. 
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At first glance such experimental demonstrations seem to be in 
opposition to the functional point of view which holds that perception 
aids in the organism's adjustment to its environment, However, such 
illusory perceptions actually demonstrate the strength to which normal 
human beings develop perceptual constancies and interact with their 
environments on the basis of these constancies. This is entirely con- 
sistent with functionalism, for in dealing with rooms, it makes sense that 
we perceive them as rectangular in spite of distortions in our retinal 
image. After all, with the exception of "erazy houses" at carnivals and 
psychologists’ experimental rooms, rooms are rectilinear. The exceptions 
in this case only serve to demonstrate the worth of the rule: If our 
perceptions changed with every change in viewing conditions, the world, 
as James once said, would truly be “one great blooming buzzing con- 
fusion.” Or, as Stagner and Karwoski put it, “Illusions are the price 
we have to pay for this (constancy) mechanism” (47, p. 229). 

The theoretical explanation employed by Ames and his associates 
to account for the results of the experiments just described is relatively 
Straightforward. It is formulated in a system of concepts which are 
directly related to the philosophical antecedents of the classical school 
of functionalism championed by Dewey, Angell, and Carr discussed in 
Chapter II. Going back one step, it will be recalled that the intellectual 
antecedent of Dewey, Angell, and Carr was William James, author of 
the philosophy of pragmatism. In essence, pragmatism holds that ideas 
which work in practice are true. To put it another way, the real test of 
the value of principles, concepts, or ideas is how well they actually work 
out in daily living. As James once said in his inimitable style, “Truth 
is the cash value of an idea.” 

Returning to functionalism in perception, it may be argued that our 
perceptions, especially the constancies which we develop through ex- 
perience, are “pragmatic truths” in the sense that they work for us in 
practice. And in a very general way this principle is the bulwark of 
functionalistic perceptual theory. As Brunswick? has pointed out, our 
perceptions are never completely valid representations of the physical 
world of objects, sizes, shapes, colors, and the like (10). On the other 
hand, neither do we “distort” objects to the extent of achieving perfect 
constancy. Our give-and-take relations with the environment are a 
compromise wherein things are perceived neither as demanded by the 
retinal image nor as perfectly constant, As Brunswick puts it, we come to 
establish "hypotheses" or "probabilities" which we unconsciously bring 
to perceptual situations. 

5 Brunswick is not a member of the Ames group. His "probabilistic function- 


alism" is very close to transactional functionalism, and we are making use of some 
of Brunswick's concepts in the present discussion. 
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Applying this argument to the distorted-room situation, we find that 
our assumptions about the rectangular character of rooms are so strong 
that the probabilities are virtually certain that it will be seen in terms 
of perfect constancy. However, in more lifelike situations constancies 
are not so perfect. Colors have a way of appearing different on our 
living-room walls after we make a “perfect” match at the paint store. 
Similarly, near objects do look somewhat larger than distant objects, 
and if we go out of our way to choose odd or unusual viewing conditions, 
constancy is very poor indeed. Anyone who has looked from a tall 
building at people and cars in the street below will recall how small and 
antlike they appear. Presumably a child reared in such a way that he 
experienced objects only from the vertical perspective of tall buildings 
would have trouble on street level. In either case the old hypotheses 
and probabilities about the perceptual world would not apply. 

The theoretical assumptions underlying the preceding argument 
ought to be testable from another frame of reference than that of devis- 
ing illusory demonstrations. Since the theory places a heavy burden on 
learning and experience, constancy ought to follow a developmental 
trend in children, That this is the case has been demonstrated (48, 
Chapter 6; 50). Secondly, it ought to be possible to demonstrate that, 
through learning, a subject could overcome illusions or otherwise alter 
percepts. Again there is ample testimony to this effect, going back as 
far as Stratton’s classic work on the inversion of the retinal image, and 
more recently in demonstrations that the perfect constancy of the Ames 
room can be overcome by subjects who are given an opportunity to inter- 
act with the room and thus learn its spatial characteristics. 

To summarize, the transactional functionalists, true to their tradi- 
tion, emphasize learning as basic to perception. In effect, they are 
empiricists rather than nativists in their thinking. In this sense they are 
in opposition to Gestalt theory, at least to the extent that Gestalt psychol- 
Ogists claim so much for inherent organizing factors, while tending to 
ignore the role of experience and the importance of interactions between 
stimuli and observer which occur in perception. In fact, the interactive 
nature of perceiving is so heavily emphasized in the Ames variety of 
functionalism that the theory is aptly called “transactional” function- 
alism. In other words, perception is developed out of the transactions of 
man with his environment. . 

To avoid misunderstanding it should be emphasized that transac- 
tional functionalists do not propose that in our interactions with environ- 
mental objects, distances, and the like, we consciously say to ourselves, 
“My past experience tells me rooms are square, therefore this room must 
be square." On the contrary, the whole process is an unconscious and 
instantaneous inference rather than a conscious rationalization of the 
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situation. Moreover, it would be wrong to give the impression that Ames 
and his associates are solely interested in looking backward to account 
for present perceptions. While this is a necessary part of their inter- 
pretation of the experimental work, they also emphasize that the “trans- 
actions” of the individual with his environment determine his future 
course of action. Thus, the theory attempts to be predictive in addition 
to accounting for present behavior. And in this respect the theory once 
again demonstrates a close relationship to its ancestral philosophy of 
pragmatism, for James once wrote, “Habit is the great flywheel of 
society.” In terms of contemporary perception, James’s statement can 
be taken to mean that constancies found expedient in the past become 
habitual and are carried into the future. 

In concluding this brief survey of neofunctional perceptual theory, 
we should like to mention several related theories which are functional- 
istic in a broad sense. Already referred to earlier in this section is Bruns- 
wick’s “probabilistic functionalism,” (10) which, as was previously 
pointed out, is closely related to “transactional functionalism.” A rather 
specialized perceptual theory which deals primarily with the quantitative 
estimates we continually make in our daily lives is Helson’s “adaptation- 
level" theory (19). Helson, in essence, argues that our experiences with 
magnitudes, distances, brightnesses, and the like, leave a residual “aver- 
age" or “adaptation level” upon which future estimates are made. Here 
again we sense the functionalistic nature of the perception of everyday 
living. 

Less obviously functionalistic is Gibson’s (15) "gradient theory," 
which deals with the problem of depth perception. The theory relies 
heavily on the concept of "texture gradients" in accounting for depth in 
perception. Gibson points out that the closer portion of a surface has 
a coarser gradient than the more distant portion, while surfaces directly 
in front of the observer (such as a wall) have homogeneous or uniform 
gradients. Gibson also attempts to show how lines, angles, and shadows 
produce patterns which enable the individual to perceive a three-dimen- 
sional world. The most significant aspect of Gibson’s theory is his charge 
that spatial depth is not lost when projected on the retina, but the order 
of stimulation of retinal processes by environmental stimulus gradients 
can convey a sense of depth without the necessity of assuming that learn- 
ing is the key to the whole process. In other words, retinal gradients 
may correspond in an orderly way with physical gradients—more closely, 
indeed, than psychologists have traditionally assumed. Again, such an 
interactive approach which utilizes lifelike problems is functional. 

Finally, Witkin’s (49) work with “tilted rooms” and “tilted chairs” 
and their influence on the individual's perception of test figures, while 
primarily directed toward the investigation of individual differences in 
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perception, is nevertheless broadly functional in the sense that it utilizes 
subject-environmental interactions in research. We shall have more to 
say about this theory toward the end of the chapter when we deal with 
personality and perception. Meanwhile, we must leave functionalism 
with the hope that we have conveyed some impression of the vigor and 
variety of contemporary developments in this traditional approach to 
human nature. 


Central Determinants in Perceptual Theory 


As we pointed out in the introduction to the present chapter, one of 
the strongest trends in contemporary perceptual research has been to put 
the “O” back in the old S-R formula. Indeed, it might be said that the 
same perceptual determinants which the classical psychophysicists sought 
to eliminate from their experiments have become the experimental vari- 
ables in a large segment of contemporary research. In the days of Weber 
and Fechner any psychologist would be considered a poor experimentalist 
who allowed the subject's attitudes, needs, values, or similar O factors 
to affect the experimental results. Today, experiments on the effect of 
such variables are in the forefront of research in the field of perception. 
This movement appeared so radical when it first got underway, after 
World War II, that it was dubbed “the new look” in psychology. By 
now it xirendir has all the earmarks of tradition, so rapid has been the 
flow of events in the past fifteen years in contemporary psychology. 

Speaking somewhat more technically, this movement is known as 
“directive state" theory (1) on the ground that the direction of per- 
Ceptual experience is influenced by such O factors as sets, attitudes, 
Values, needs, and similar intervening variables. In reality this concep- 
tion of central determinants in perception is not new, for both literature 
and philosophy are full of allusions to inner “determinants” in perception. 

Before attempting to survey the growth of the directive state move- 
ment, it might be worth while to clarify the concept of “intervening 
variables” which looms so large in both contemporary perceptual theory 
and, as we shall presently see, in learning. Essentially, an intervening 
variable is a hypothetical construct by means of which the psychologist 
attempts to account for the observable and measurable relations between 
stimuli and responses. Another helpful way of looking at the matter 
is to consider the general nature of an experiment in order to appreciate 
how the concept of intervening variables fits into the traditional experi- 
Mental design. An experiment may be diagramed schematically as shown 
in Figure 5-8. 

Intervening variables are essentially hypothetical factors within 
O which, in "— to the conditions imposed by the experimenter in 
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the form of the experimental variable, result in the observed reaction. 
Sometimes intervening variables may be assumed to have "real" exist- 
ence. As an example we may recall the traces postulated by Hebb to 
account for perceptual learning or the Gestalt assumptions about cortical 
fields in figural after-effects. On the other hand, psychologists often take 
the view that any assumptions as to the reality of intervening variables 
are not only unnecessary but unwarranted. In embracing this point of 
view the psychologist might state that the intervening variable in ac- 
counting for memory is retention—a process which has no independent 
existence except as it is being observed in an experimental situation. 
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Fig. 5-8. Schema of an experiment. The independent variable or stimulus 
acts on the subject, who gives a response, the dependent variable. Ci, C2, C3, 
C, represent controlled variables. They are shown in dotted lines to indicate 
that they have been prevented from acting on the organism. 


Irrespective of the psychologist’s attitude toward the reality of inter- 
vening variables, his research programs are devoted to the study of such 
O variables. They are the meat of psychology. While these variables 
cannot be directly observed or measured, they can be inferred and rela- 
tionships among them investigated by experimental studies designed to 
reveal their effects behavioristically. Moreover, it is important to note 
that once such variables are postulated to account for the observed rela- 
tions between stimulus and response, they often become important links 
in theoretical structures or systems. The constructs employed in con- 
temporary learning theories are intervening variables.* 

While we do not wish to belabor the obvious, the importance of rec- 


6 The reader should also note that theoretical chemistry and physics are largely 
concerned with intervening variables such as energy, gravity, resistance, valences, 
and the like, which have no independent existence except as measured or demon- 
strated by appropriate instruments, 


PE. 7c 


Central Determinants in Perceptual Theory 161 


ognizing the hypothetical nature of intervening variables cannot be over- 
emphasized. Even psychologists fall into the error of discussing such 
processes or constructs as if they were as palpable and concrete as a 
chair. Attitudes, motives, I.Q.’s, memories, personality traits, and the 
like, are discussed just as if they were physieal objects; in part, this is 
a matter of convenience. It is awkward and bothersome to use such 
phraseology as: "This child behaves as intelligently on this sample of 
test problems as the average child of his age." How much simpler to 
say: “This child has an LQ. of 100.” So long as we remember no one 
literally has an LQ. but recognize that the LQ. is a calculation, all is 
well. But like all fundamental truths, the scientific commandment that 
abstractions shall not be confused with reality needs to be re-emphasized 
frequently. 

To return to determinants in perception, it seems as if contemporary 
psychologists are attempting to relate perception, an intervening variable, 
to virtually every other intervening variable in the human repertoire of 
psychological processes. There have been studies of the perceptual effect 
of such variables as needs, attitudes, sets, learning, values, personality 
traits, emotional states, suggestion—and so ad infinitum. It almost seems 
as if contemporary perceptual research is a kind of intellectual free-for- 
all for psychologists with a bent for experimentation and theory construc- 
tion. Let us try to bring some order into this welter of research results 
by considering them under the following headings: (1) The effects of 
motives, needs, and sets on perception; (2) the effect of emotional states 
and moods; (3) the effect of attitudes and values; and (4) the effect of 
Personality variables. It should be noted that this classification is a 
hierarchical one in which we proceed from simpler to more complex 
determinants. : 

Motives, needs, and sets as perceptual determinants. The general 
design of experiments falling under this category is as follows: The 
experimenter chooses some measurable verbal or motor reaction which 
is dependent on perception and establishes the subject’s average level of 
response under “normal” conditions. Then, he induces a need, set, or 
Motive in the subject and repeats the measurements. The difference 
in response is attributed to the influence of the induced determinant on 
the subject’s perception. In this type of experimental design the subject 
Serves as his own control. It is also possible to use equated groups, 
and measure the difference between the performance of the experimental 
group under the influence of the determinant and the control group which 
is not subjected to the experimental variable. 

As examples of such experiments on needs, there have been several 
in which subjects are deprived of food until hungry and then tested 
for their tendency to perceive food-relevant objects in perceptual test 
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fields. Even before the era of the "new look" in perception, Sanford? 
(42, 43) showed that hungry subjects completed word stems in such a 
way as to make more food-relevant words than did nonhungry subjects. 
For example, the word stem ME was more likely to be completed as 
MEAT or MEAL by hungry subjects than by nonhungry. There have 
been a number of similar studies by subsequent investigators, the results 
of which have been in general agreement with Sanford's. (See references 
1, 82, 40, and 44.) 

Since sets are essentially temporary states of motivation which alert 
the subject to perceive or respond in accordance with the set, it might 
be predicted that such states would exert perceptual influences of 
the same type as just diseussed in connection with needs. A study of 
Siipola (45) demonstrates that sets influence perception as expected. 
In the experiment the subjects were required to respond to words pre- 
sented tachistoscopically at .10 second. The stimulus words were as 
follows: 


1. horse 6. monkey 
2. baggage 7. pasrort 
3. chack 8. berth 
4. sael 9. dack 
5. wharl 10. pengion 


One group of subjects were told they would be dealing with words 
having to do with animals or birds, while the other group were informed 
they would be responding to words in the category of travel or transpor- 
tation. Since all “words,” except numbers 1, 2, 6, and 8 are ambiguous, 
the hypothesis was that the responses would be in keeping with the set. 
For example, the first group might perceive sael as "seal," wharl as 
“whale,” and so on, while the second group might perceive the same 
words as “sail” and “wheel” respectively. 

The results confirmed the hypothesis. Subjects in the first group 
perceived six times as many animal-bird words as did the subjects in the 
second group, who, incidentally, perceived five times as many travel- 
transportation words as the first. 

Among more recent experiments in this general area, Schafer and 
Murphy's (44) on the perception of reversible figures will serve to illus- 
trate how motive satisfaction influences perception. The experimenters 
devised drawings in such a way that either half of the drawing could be 
seen as a face. The faces were then cut out so that either could be 
presented separately. A training series was then initiated in which one 
group of children were “rewarded” with small sums of money every 
time they were shown one face and “punished” by losing a few pennies 


7 Sanford's experiments were published in 1936 and 1937. 
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every time they were shown the alternate face. The faces were then 
combined and presented tachistoscopically at exposure times short enough 
to prevent the perceptual alternation which usually occurs if ambiguous 
figures are fixated for relatively long intervals. A significant difference 
was found in the direction in which directive-state theory would predict, 
namely, the rewarded face was seen—the punished unnoticed. 

To summarize, we have outlined three representative experiments in 
support of the position that needs, sets, and motives influence perception. 
This must not be taken to mean that there is a simple one-to-one rela- 
tionship between perception and the intervening variables just mentioned. 
Indeed, we know from both animal and human experiments in the area 
of food selection that organisms do not always make beneficial choices 
When given an opportunity to do so (22). We may logically assume that 
such subjects do not “perceive” in accordance with their needs. In such 
cases habit or other factors may dominate needs and the subject’s per- 
ception of the problem as well. Moreover, structural or stimulus factors 
are always present in perceptual situations and must not be ignored.* 
It is merely a matter of experimental convenience that psychologists 
“divide” people into separate mental processes. But it must be remem- 
bered that the individual as a whole is the unit of response in real-life 
situations, 

Emotional states and moods as perceptual determinants. It does 
Not require a parade of scientific findings to demonstrate that emotional 
States and moods tend to influence perception. Folk wisdom has recog- 
nized this relationship from time immemorial. The lover, we say, looks 
at the world through “rose-colored glasses.” The child’s happy optimism 
makes the world appear to be his oyster. While such generalizations may 
seem to have face validity, we must appeal to the experimental literature 
for the precise relationships involved. 

Experiments designed to investigate the influence of moods and 
emotional states are relatively straightforward. The experimenter in- 
duces a mood or emotional state in the subject and then compares his 
responses in a perceptual test situation either to the subject’s normal 
responses or to those of a matched control group not under the influence 
of an emotional state. Let us begin with an experiment on the effect 
of moods. : 

Leuba and Lucas (31) hypnotized three subjects and by means of 
Suggestion induced three different moods in each subject: “happy,” "eriti- 
cal,” and “anxious.” While in each mood, the subjects were presented 
With six pictures which they were asked to describe following a brief 
Observation period. In general, the descriptions corresponded to the 


5See Postman and Crutchfield (40) for an experiment on the interaction of 
needs, sets, and stimulus factors in perception. 
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induced moods. The following example is from the experimental proto- 
cols presented by Leuba and Lucas. 

The picture shown was that of a wounded man being carried on a 
litter by soldiers to an airplane. Subject A in a “happy attitude” gave 
the following description: “Wounded soldier. Good thing men were 
there to help him and get him to a hospital. The men in this war 
are well taken care of." When subject A was put in a “critical atti- 
tude” this was his description of the same picture: “Wounded or killed 
soldier; one more in a million who are just killing each other off. That's 
war, I guess. We must think it's fun or we wouldn't do something so 
useless as murder and destruction." Finally, while in an "anxious atti- 
tude” the same subject described the picture in this fashion: “He is 
wounded and they’re taking him to a plane but he’s in bad shape and 
may not live even though the plane will rush him to a hospital.” 

When we turn to the closely related problem of emotional determi- 
nants in perception, we are entering the most challenging and controver- 
sial area in the entire literature of perceptual research. More specifically, 
recent research suggests the possibility of subthreshold perception—per- 
ception below the conscious level but nonetheless sufficiently complete 
to result in emotional reactions, in delayed recognition of stimuli, and 
frequently in misperception of stimuli, 

The literature on this problem goes back to a study of McGinnies 
(34) reported in 1949, in which subjects were presented with a list of 
words—eleven of which were neutral and seven of which had emotional 
connotations. Among the emotional words were the following: "raped," 
“whore,” “penis,” and “bitch”; and among the neutral, “apple,” “child,” 
“river,” “music,” and “sleep.” Eight male and eight female college stu- 
dents were presented with the eighteen words in a scrambled order. The 
words were viewed by the subject in a tachistoscope which allowed 
McGinnies to expose the words for duration periods of .01 second up- 
ward. At the same time, a psychogalvanometer was connected to the 
subject to record emotional reactions, if any. The subjects were in- 
structed that they would be shown words and were to judge what the 
word was, but not report until signaled to do so by the experimenter. In 
this way the subjects’ psychogalvanic response could be noted before they 
reported. Thus, two measures were possible: the subjects’ threshold, 
in seconds, for recognition; and the galvanic response for the trials pre- 
ceding correct recognition. Presumably, if the emotional words resulted 
in high galvanic responses before they were correctly recognized on a 
conscious level, this would indicate ‘prerecognition on an unconscious 
level. Finally, McGinnies was also able-to make a qualitative study of 
the kinds of verbal responses made. to the neutral as opposed to. critical 
words. If there were more cases of misperceiving emotional words, espe- 
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cially in the direction of making them "harmless," this, too, would indi- 
cate the operation of an unconscious perceptual determinant. An example 
of such misrepresentation would be reporting "whose" for "whore" or 
distorting it into an entirely dissimilar word or even into a nonsense 
Syllable. Á 
In short, McGinnies found significant differences between the neutral 
and critical words along all three dimensions measured. Specifically, 
the thresholds for emotional words were higher, the PGR responses 
greater, and there were more distortions among the emotional words 
than the neutral words. He interpreted his findings as an anxiety-avoid- 
ance reaction in the form of a “perceptual defense" mechanism which 
protected the subjects from the unpleasant meanings of the critical words. 
The critics (21) were quick to point out that McGinnies failed to 
control for familiarity. The critical words, after all, appear less fre- 
quently in writing, reading, and speaking, and on this basis alone would 
be harder to recognize and thus might generate mild emotional reactions 
and perceptual distortions. To get around this difficulty McCleary and 
Lazarus (33) used nonsense syllables, some of which were accompanied 
by shocks in a pretest conditioning series. When the shocked syllables 
Were subsequently presented with nonshocked under tachistoscopic con- 
ditions, the emotional reactions were found to be higher for the crucial 
syllables, But again the critics (36, 50) have pointed to additional difi- 
culties of control and interpretation, and only further experimentation can 
eventually provide a definitive answer to the possibility of “subception.” 
By way of final comment, we would add that if “subception” and 
“perceptual defense" mechanisms become experimentally established 
eyond reasonable doubt, a most valuable and far-reaching technique 
Will be available for exploring the dynamics of perception. Moreover, 
such techniques will also have challenging implications for psychotherapy 
and personality theory. For further elaboration and a critical interpre- 
tation of this facet of directive-state theory the reader may consult 
Allport 37). 

PA beide as perceptual determinants. In dealing with 
Such complex cognitive processes as attitudes or values, the experimenter 
must first screen his subjects by means of a test or socioeconomic survey 
in order to set up two groups which are widely divergent along some atti- 
tudinal or value dimension. Then he brings his experimental variable 
to bear in order to determine whether or not the pre-existing intervening 
variables of value, attitude, and the like, have a demonstrable effect on 
the subject’s reaction. We shall present two experiments to illustrate the 
basic designs in this area, both of which gave positive results in support 

?See Rogers (41) for a more extended discussion of the latter aspect of this 
Possibility, 


166 Perception: Contemporary Trends 


of directive-state theory. In fact, the first experiment by Bruner and 
Goodman (8) is something of a “classic” in directive-state perceptual 
theory. 

Bruner and Goodman selected two groups of ten-year-old children, 
one group from “rich homes” and one from "poor homes." The subjects 
task was that of estimating the physical size of coins ranging from one 
to fifty cents. Estimations were made by the manipulation of a knob 
which in turn controlled a diaphragm regulating the size of a circular 
patch of light on a ground-glass screen. The actual sizes of the coins 
were the standards, and the averages of the subjects' light settings were 
compared to the standards in order to obtain a measure of the magnitude 
of under- or overestimation. Essentially the technique was the old 
psychophysical method of average error. A control group made similar 
estimations using cardboard disks as the standard stimuli. 

The “poor” children overestimated the size of every coin to a greater 
degree than the "rich" children, though all subjects tended to overesti- 
mate coins, especially the five-, ten-, and twenty-five-cent denominations. 
There is less overestimation, incidentally, when the coins are absent and 
estimations made from memory. 

This experiment has been repeated under varied conditions with 
other value objects and with adults as well as children. In general, the 
results are in agreement. Subjects accentuate the size of valued objects 
and diminish or underestimate objects having negative value. 

Instead of using concrete objects or symbols which have values asso- 
ciated with them, it is possible to investigate the subject’s more complex, 
general values by means of verbal tests. The Allport-Vernon Study of 
Values gives a comparative index of the following broad categories of 
values: “theoretical,” “economic,” “aesthetic,” “social,” “political,” and 
“religious.” By plotting an individual’s results on the test in the form 
of a psychogram, the psychologist can compare the relative strength of 
the testee’s values to each other and to standard norms. 

Postman, Bruner, and McGinnies (39) administered the test to 
twenty-five college students who were subsequently asked to identify 
words tachistoscopically. Some of the words were related to the Allport- 
Vernon categories. The stimulus words were presented at durations from 
.01 second upward, and the subjects’ thresholds were determined for both 
“valued” and “nonvalued” words. The prethreshold responses were also 
recorded by the experimenters and subsequently analyzed. 

In general, the valued words required shorter exposure periods for 
recognition than neutral words, and there were fewer contrary (opposite 
in value area) or nonsense responses for the valued words during the pre- 
threshold period? Putting together the results of the two phases of the 


10 Compare to the McGinnies experiment described earlier in this chapter. 
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experiment, we find that the data are consistent with the directive-state 
theory of perceptual selectivity as a funetion of needs, values, personality 
traits, and the like—in this case values. 

Personality traits and perception. The final aspect of the problem 
of central determinants in perception which we shall examine in this 
chapter is the research in the area of personality variables as influences 
on perception. The notion that the individual’s perceptions are influ- 
enced by his personality characteristics is, of course, not new. Anyone 
familiar with the projective techniques knows that these are based on 
the hypothesis that responses to vague or unstructured stimuli are reveal- 
ing of the individual's personality. Rorschach’s Ink Blot Test and 
Murray’s Thematic Apperception Test are the most familiar contem- 
porary examples of this avenue of approach to the evaluation of person- 
ality. Binet, the originator of the intelligence test, made use of cloud 
pictures for similar purposes. However, in recent years the traditional 
clinical-psychometric approach has been complemented by experimental 
investigations which attempt to apply laboratory methods to the study 
of individual differences in perception. 

Within this rapidly growing area of psychology, a body of theoretical 
and experimental literature has developed in recent years, so large that 
it defies any attempt to reduce it to a brief summary of the sort possible 
here. Within the past decade alone, two symposia have appeared on 
Perception and personality (6, 9); and, in addition, an entire. volume 
devoted to an experimental report of the relation among certain space 
orientation tests and personality variables has been published (49). In 
addition to these reports, a new Rorschach method has been developed 
(88), and a number of investigations have been carried on in which the 
factor-analytie approach to personality traits was employed. 

Since this area is so complex, we shall once again invoke the “sam- 
Pling technique" and present in some detail the results of an experimental 
Program developed by H. A. Witkin and his associates. In this way we 
Shall have the advantage of obtaining depth by selectivity. Moreover, 
Witkin and his colleagues employed a complex approach to perception 
Which utilized not only experimental tests but also case histories, projec- 
tive techniques, questionnaires, and the like. — Eri iow 
Study, i " opini st represents the over-all approach whieh seeks 
to eoe ia Rf a structural and inner determinants playing 
upon the individual's perceptual processes as he interacts with his envi- 
ronment. Our account of the study has been drawn largely from the 
report by Witkin and his associates, Personality through Perception (49), 
Which the interested reader may consult for a more detailed account of 
the results and theoretical interpretations and for à valuable bibliography 
9f the literature in this extensive area of perception. 


168 Perception: Contemporary Trends 


In the Preface, Witkin and his colleagues describe their study as one 
“concerned with the way in which personal characteristics of the indi- 
vidual influence his perception." The report, they add, “represents a ten- 
year labor, and parts of it required the services of a sizable group of 
investigators, each having a specialized psychological skill" (49, p. xxi). 


Fig. 5-9. The tilting rod test. The subject is brought into a dark room and 
seated before a luminous rod within a frame. The rod and frame are tilted 
28 degrees from the vertical. The subject’s task is to set the rod to true 
verticality. (From H. A. Witkin and Others, Personality through Perception. 
New York: Harper, 1954.) 


In keeping with the comprehensive nature of their aim, Witkin and his 
associates employed a battery of space-orientation tests, most of which 
were developed in a long series of experimental investigations carried 
out by Witkin over the preceding decade. In brief, there were three 
main" space-orientation tests. In the first, subjects adjusted a luminous 
vertical rod presented within a frame in a dark room (see Figure 5-9). 
The frame was tilted 28° from vertical, and the subject’s task was to 

11 A two-hand co-ordination test, a body-steadiness test, and a figure-embedded- 
ness test were also employed. However, our summary is confined to the more impor- 


tant perceptual tests. The interested reader may consult Witkin and his associates 
(49), for results on the other tests. 
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set the rod to true verticality by instructions to the experimenter, who 
slowly moved the rod until the subject was satisfied that it was vertical. 
In essence, the subject’s problem is to overcome the effect of the distorted 
frame of reference created by the tilted frame. In the second, the tilting- 
room-tilting-chair test, the subject himself might be tilted while the 


The subject is seated in the chair just 
s the subject is tilted; on other trials the 


Fig. 5-10. The tilting room test. 


inside the “room.” On some trial 
om. ns : à die 
Subject remains vertical while the room 15 tilted. On some trials the subject's 


task is to adjust the room to true verticality; on others to return the chair and 
himself to yerticality. (From H. A. Witkin and Others, Personality through 


Perception. New York, Harper, 1954.) 


Or the subject could be kept vertical 
Ited. On some trials the subject was 
on others he was required to adjust 
10.) In this way the subject’s 


framework remained vertical. 
while the “room” and frame were ti 
r rigied to make the room Ro À 

he chair to true vertical. (See Figure 9- 
use of his s ond orientation in perception could be evaluated. The 
third test was a rotating-room test (see Figure 5-11), in which essentially 
the same tasks of adjusting the room and chair to verticality were pre- 
Sented but with the additional complication for the subject of having to 
take into account the pull of gravity—partly downward and partly out- 
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ward—due to the centrifugal force ereated by the room's rotation at 18.8 
revolutions per minute. In every case the measures employed were the 
subjects’ deviations in degrees from true vertical of the rod, room, or 
chair for a series of trials. 

The perceptual adjustments involved in the three tests are far more 
complex than appear at first glance. Essentially they involve, first, 


Fig. 5-11. The rotating room test, The subject is required to make adjust- 
ments to both a tilting room and tilting chair while the room is rotated at a 
speed of 18.8 revolutions per minute. (From H. A. Witkin and Others, Per- 
sonality through Perception. New York: Harper, 1954.) 


"part-of-a-field" tasks such as the rod-and-frame test; and, second, 
“field-as-a-whole” tasks as represented by the room-adjustment prob- 
lems. Thus, when the subject is confronted with a part-field problem, 
he has the advantage of a normal frame of reference which he may em- 
ploy to correct the item that appears to be distorted. On the other hand, 
when the whole field is distorted, the task is similar to that faced by 
the viewer in the Ames demonstrations discussed earlier in this chapter. 
In other words, if the subject "accepts" the whole field as his frame of 
reference, then objeets in it will suffer distortion. However, it must be 
emphasized that the subject in the space-orientation tests is not compelled 
to accept the whole field “passively” as he is in the Ames demonstra- 
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tions. In the experiments under discussion, the subject at least has the 
possibility of adjusting the field as a whole, as for example, by moving 
the room instead of the rod or his own body. The room is the field-as- 
a-whole, while the rod or the subject’s body is the bit or part of the 
field-as-a-whole. 

We shall return to the space orientation tests later. Meanwhile, we 
shall summarize the chief techniques used to evaluate the personality 
dimensions involved in the study. These were an autobiography, a clini- 
cal interview, a personality questionnaire made up of items selected from 
the Minnesota Multiphasie Inventory, a sentence-completion test, a 
figure-drawing test, a word-association test, and the Rorschach and 
"Thematic Apperception Tests. Thus, a multidirectional design was em- 
ployed in order to ensure a relatively complete analysis of each subject's 
personality. 

The subjects selected for the experiment were of both sexes. The 
adult groups consisted, in part, of normals as represented by college 
Students and, in part, of psychiatric patients who were hospitalized at 
the time of the study. By including extreme or deviant personalities, the 
investigators sought to obtain a kind of independent check on the validity 
of the personality measures employed, and at the same time, were able 
to investigate the possibility that the perceptual processes of maladjusted 
individuals are deviant on space-orientation tests just as their behavior 
in general is “deviant.” Finally, the experimenters also tested small 
groups of children in an attempt to cast light on the problem of perceptual 
development. ! i 

We shall consider first the results obtained on the space orientation 
test and then turn to the findings from the personality tests, attempting 
to formulate the general relationships between the two sets of measures, 

In regard to the space-orientation test, Witkin and his associates 
found that, on the average, the visual field in each test exerted a signifi- 
Cant effect on the subject’s perception of the task involved as revealed by 
his adjustments of the apparatus. For example, in the rod-and-frame 
test, subjects generally did not adjust the rod to true vertical, but moved 
lt instead in the direction in which the frame was titled. It is interest- 
ing to note that on this and the other perceptual tests, male subjecta 
showed smaller deviations in their adjustments than did females. We 
shall return to this sex difference presently; meanwhile, several other 


findi i idered first. 
DM es the influence of the visual field was 


ld as a whole was to be determined 
within the field was to be estab- 
ate, if the room in the tilted-room- 


lished, |,» illustr 
aae Map ii. Ma by the subject, the deviations were 


tilted-chair test were being adjusted 
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greater than if the subject were adjusting the position of his own body 
in the adjustable chair. This seems reasonable, since the larger portion 
of our perceptual environment is apt to dominate what we see.!? 

Another general result from the experiments involving body adjust- 
ment (the tilting-chair test) was the finding that the body was less 
influenced by the visual field than was an external item such as the rod. 
The authors suggest that the strong kinesthetic sensations from the body 
may cause the subject to resist displacement in this case, whereas in the 
rod test the subject gets only visual cues arising from external sources 
which are consequently overcome more readily. 

It will be recalled that Witkin and his associates also studied chil- 
dren and hospital patients. We shall briefly summarize the results for 
these groups on the space orientation tests. The hospital patients, as 
might be expected, were more deviant in their adjustments than normals. 
Indeed, the statistical analyses showed that these individuals tended 
toward opposite extremes on the space orientation tests in the sense that 
there was a greater proportion of individuals in this group who were 
either highly dependent on the visual field, on the one hand, or extremely 
independent and analytic, on the other hand, with proportionately few 
cases falling in the intermediate range. Put another way, normals in 
general tend toward dependence on the visual field, but show a normal 
range of reactions from heavy dependence to relative independence. 
However, only a few cases are represented at the extremes among nor- 
mals; most are in the intermediate range of deviations. The hospital 
cases, on the other hand, tend to group themselves on the more extreme 
ends of the range of individual differences. 

Perhaps the most significant general finding with the children was a 
tendency for field dependence to decrease with age. Evidently the adult 
is less likely to accept things as they are but takes instead a more ana- 
lytic attitude toward his environment. As was true with adult women, the 
female subjects among the children were more “passive” in accepting the 
visual field and as a result made more deviant adjustments at all ages. 
The authors suggest this may be due to the more passive cultural and 
biological roles imposed upon the female in our society. At any rate, 
there is no evidence to suggest that such differences are inherent. 

Turning to the personality tests, we shall outline a sample of the 
findings based on the interview, the Rorschach Test, and the figure- 
drawing tests. 

In the clinical interview, the field-dependent subjects showed a lack 


12 An everyday example occurs when large fluffy clouds are racing across a 
moonlit sky. Frequently it is the moon which appears to be racing. The large 
clouds are “forcing” the small moon to move, since they provide a more stable 
frame of reference. 
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of insight into their own mental processes, tended to repress their feelings 
and impulses, and were inclined to suffer from inferiority feelings. This 
finding was generally confirmed by the subjects’ figure drawings. The 
field-dependent subjects drew immature, inadequate figures of people, 
whereas the analytic, independent subjects drew more capable-looking 
and mature-appearing figures. ` 

On the Rorschach, the field-dependent subjects tended to be dom- 
inated by the blot as a whole, or to put it another way, yielded to their 
“environment” as represented by the blots, without analyzing or looking 
beyond the “popular,” more obvious interpretations. In fact, a “coping” 
score which can be derived from the Rorschach responses showed that 
those who demonstrated relatively low deviations on the space-orientation 
tests were high in the ability to cope with their environments, whereas the 
field-dependent or high-deviation group on the space tests had low coping 
scores. 

In general, the other personality-test results were consistent with the 
picture presented in the preceding paragraphs, although not all tests and 
subtests were significantly related to scores on the space-orientation 
battery. 

By way of summary and interpretation, Witkin and his associates 
believe that the interrelationships discovered in their study of perceptual 
and personality variables reveal that there are three important person- 
ality dimensions significant for the individual's interactions with his 
environment, First, there is the degree to which the individual possesses 
the ability to cope actively with his environment as opposed to accepting 
it Passively. The active individual shows mastery in social and physical 
situations and has less need of environmental support for his decisions. 

he passive individual, on the other hand, accepts authority, seeks sup- 
port for decisions, and fails to show an analytic attitude toward his per- 
ceptual world. 

Second, the individual's handling of his own impulses and strivings 
&ppeared to show a clear-eut relationship with performance on the spatial 
tests. The field-dependent, passive individual revealed a lack of aware- 
Dess of his inner life, a fear of his own impulses, and poor control over his 
feelings and impulses, with the result that his anxiety level was higher 
than normal, Aggressive and sexual impulses presented special problems 
for the field-dependent individual. On the other side of the picture, the 
Active, independent subjects who showed smaller deviation on the space 
tests also demonstrated good insight and reasonable mastery over their 
own motivational and emotional processes as revealed by the personality 
Measures, " 

Finally, the individual's self-esteem was found to be significantly 
Telated to scores on both spatial and personality tests. The field- 
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dependent individual revealed low self-esteem, difficulty in accepting the 
self and his own body; whereas the independent, analytically-minded 
subject was relatively high in self-esteem. 


Summary and Evaluation 


With these general conclusions summarized from the report by Wit- 
kin and his associates, we shall take leave of the field of perception. In 
this and the preceding chapter, we have witnessed a continuous (and 
recently rather remarkable) broadening that has taken place in this area 
of psychological theory and research. Specifically, the shift has been in 
the direction of emphasizing the interrelations among O factors or inter- 
vening variables. This does not mean that contemporary psychologists 
show no interest in the investigation of S factors in perception. On the 
contrary, a glance at experimental textbooks or journals will quickly 
demonstrate that such is not the case. Two recent volumes in this area 
by Gibson (15) and Bartley (5) demonstrate that research and theory on 
the role of S factors is far from a dead issue. Indeed, Gibson deplores 
the lack of rapport between psychologists interested in structural factors, 
on the one hand, and those interested in O variables, on the other hand. 
Nevertheless, we have chosen to emphasize the latter since this reflects 
the contemporary picture more accurately. It may be that there are fads 
or cycles in science, and in the future it is quite possible there will be a 
shift back to emphasis on S-factor perceptual psychology. 

Finally, it seems to us that, irrespective of which systematic position 
contemporary psychologists take, the broad trend over the past several 
decades has been more and more toward a functionalistic approach to 
perception. For the most part, experimental design and theoretical struc- 
tures have tended more and more in the direction of treating perception 
as a key process in man’s interaction with his environment. This, we 
believe, is not only true in the more obvious cases, as seen in the work of 
the Ames group, but is also a strong element in the Witkin program, the 
directive-state work and, in a more limited way, in the Gestalt and neo- 
behavioristic approaches. If our analysis is correct, it may well be that 
the effects of this will spill over into other areas of psychology such as 
learning, thinking, and intelligence. If such an eventuality comes to 
pass, we may expect broader, more complex research programs which 
seek to interrelate and synthesize a number of psychological processes 
with decreasing emphasis on analytic and reductionistie research. 
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Learning: 
The Classical Heritage 


In introducing the topic of sensation (Chapter III), we pointed out that 
the study of the sensory processes dominated psychology during its forma- 
tive years. At the same time we emphasized the close relationship that 
existed between sensationism and associationism. Philosophical em- 
piricism made sensations the elementary processes out of which ideas are 
formed, and ideas, in turn, coalesce into more and more complex ideas 
by the attractive power of association. But we also indicated that 
Sensory psychology suffered a decline with the collapse of structuralism. 
Associationism, on the other hand, continued its progressive evolution 
into modern learning theory. Through the work of Ebbinghaus in the 
1880’s on human verbal learning, philosophical associationism became 
experimental associationism; and experimental associationism, in turn, 
evolved around the turn of the century into the field of contemporary 
learning largely as à result of the pioneer efforts of the early comparative 
psychologists. In the decades that followed, the field of learning enjoyed 
à steady growth until today it ranks with perception in terms of pro- 
ductive research and theory construction. 

Because learning has come to occupy such a central position in 
modern psychology, two chapters will be devoted to tracing its evolution 
from its origin in classical philosophy to its present status in psychology. 
In this chapter we shall first touch on the older, associationistic views 
of learning. Second, we shall consider in some detail the pioneer experi- 
mental programs of Ebbinghaus and Thorndike. Finally, we shall trace 


the development of learning theory as.it underwent further evolution 
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within the schools of psychology. In the chapter to follow we shall deal 
with contemporary learning theories, many of which were stimulated 
by the earlier schools, but which have since become sufficiently important 
as "miniature" systems to merit separate treatment. 


The Associationistic Tradition 


Because we have already examined the associationistic point of view 
in some detail in connection with the evolution of the scientific method 
(Chapter II) and the development of sensory and perceptual psychology 
(pages 16-21 and pages 113-118), a brief review will suffice here. 

The first of the associationists, in spirit if not in name, was Aristotle. 
His laws of memory—contiguity, similarity, and contrast—were, in 
effect, laws of association. Moreover, true to his empirical orientation, 
Aristotle linked these laws to sense experience, arguing that the content 
of the mind arises out of sensations which, in turn, become ideas that 
are bound together by the principles of association. 

Aristotle's principles became the foundation of the British school 
of associationism of the eighteenth and early nineteenth centuries. 
Thomas Hobbes (1588-1679) restated Aristotle's laws and attempted to 
reduce them to a single law, contiguity, largely on the logieal ground that 
in the absence of contiguity similarity and contrast are not sufficient 
conditions for associations to be formed. Hobbes also distinguished 
between free and controlled association—a distinction which was to 
become important many years later when free association was employed 
by the psychoanalysts as a method for investigating unconscious mental 
processes. 

John Locke, whose philosophy we examined in Chapter I, greatly 
strengthened associationism by announcing his highly influential doctrine 
that the human mind at birth is a tabula rasa upon which experience 
writes and also by espousing mental analysis as a method for reducing 
complex ideas to simple associations. 

Locke was followed by Berkeley, Hume, and Hartley, each of whom 
evolved within his philosophy an empiricist-associationistie psychology. 
Berkeley, however, is best known for his contributions to visual space 
perception (page 114) and Hume, for his analysis of ideas (page 19). 
Both subscribed to associationism, but neither made it a central concept 
in his system of psychology. The elevation of associationism to a true 
system was Hartley's contribution, and for this reason the historians 
(2, 8, 4, 16, and 18) attribute the “founding” of the “school” of associa- 
tionism to Hartley. As we pointed out in Chapter I, Hartley systema- 
tized and organized the ideas of his predecessors, formulating them into 
a system of associationism. We also indicated that associationism as a 
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system persisted in British psychology until it reached its fruition in the 
Mills, father and son (Chapter I). 

There were others; both in the British and Scottish schools of 
philosophy, who made contributions to associationistic theory, but we 
need not go into the many variations and ramifications of associationism 
here. What we wish to emphasize is this: Associationism was a well- 
established system in British empirical philosophy by the middle of the 
eighteenth century. The philosophers had undertaken the Herculean 
task of reducing the complexities of mind to the sensory-association con- 
tinuum, In doing so, they set the stage for the evolution of modern 
learning theory and for the experimental attack on the higher mental 
processes. While no one would deny the importance of these contribu- 
tions, the great weaknesses of associationism as a psychology were three- 
fold. First, the highly general nature of its claims broadened the 
doctrine to the point of superficiality. To reduce ideas, memories, space 
perception, and thinking to associations greatly oversimplifies the com- 
plexity of the human mind. Second, little or nothing was offered by 
way of explaining the processes of acquisition and forgetting, both topies 
of great importance in modern learning theory. Third, such variables as 
the influence of motivation, individual differences, and methods of learn- 
ing on the formation of associations were not systematically explored 
by the philosophers largely because the investigation of such problems 
demands the use of experimental techniques. 

In summary, then, the associationists had set the stage for the 
experimental attack on the higher mental processes. What remained was 
Tor someone to turn speculative philosophical empiricism into scientific 
experimentalism. A German psychologist, Hermann Ebbinghaus, under- 
took the pioneer labor of forging the necessary techniques. 


Ebbinghaus and the Experimental Study of Memory 


Ebbinghaus became interested in the quantitative investigation of 


the mental processes as a result of Fechner’s work. While engaged in a 


Program of independent study, 
Fechner’s Elemente. The book 


Ebbinghaus chanced upon a copy of 
marked a turning point in his career. 
He was deeply impressed by Fechner's careful experimental analysis of 
the sensory processes and became convinced that the same techniques 
could be adapted to the study of the higher mental processes. During 
a five-year period (1879-1885), Ebbinghaus devoted himself to his self- 
appointed task and in 1885 published the results of his experiments in 


1See reference numbers 2, 3, 4, 16, 27, and 31 for more complete accounts of 


Associationism. 
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a little volume entitled Über das Gedachnis? The book was destined 
to become a landmark in the literature of psychology. 

Ebbinghaus launched his research program by devising a revolu- 
tionary kind of material for use in his learning sessions. The material 
in question was nonsense syllables which he fashioned by combining 
consonants and vowels in such a way as to avoid meaningful words. 
For example, vol, ruz, noz, and lut are readily pronounceable nonsense 
syllables which have little resemblance to real words. By using such 
material Ebbinghaus could “start from scratch” and thereby avoid the 
ever-present danger involved in using meaningful material, namely, 
the possibility of inadvertently selecting passages once studied but now 
“forgotten.” As his own results subsequently demonstrated, material 
once learned may be relearned with less effort and fewer errors even 
though it has been forgotten in the conventional sense. 

Ebbinghaus went on to design a number of experiments to test the 
influence of various conditions on both learning and retention. In these 
experiments he served as both experimenter and subject, and it is to his 
great credit that he worked so carefully that the results of his experi- 
ments have never been seriously challenged. We shall consider Ebbing- 
haus’ findings under two main headings: first, his studies of factors 
influencing learning, and second, his investigations of conditions influ- 
encing retention. 

Ebbinghaus found that the length of his lists greatly influenced the 
number of repetitions necessary for an errorless reproduction and, of 
course, increased the time required to learn a given list. Analyzing his 
data further, he also found that the average time per syllable was 
markedly increased by lengthening the list. His results are summarized 
in Table 6-1. 


Table 6-1. Learning Time and Length of List (After Ebbinghaus, 8) 


Time for total Average time 
No. of syllables No. of readings list per syllable 

in list required (in seconds) (in seconds) 
7 1 3 4 
12 17 82 68 
16 30 196 12.0 
24 44 422 17.6 
36 55 792 22.0 


While any high school student could have predicted the outcome of 
Ebbinghaus’ experiment in a general way, its significance lies in his care- 
ful control of conditions, his quantitative analysis of his data, and the 

2 An English translation is available under the title Memory (see reference num- 
“ber 8). 
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not so readily predictable finding that both the total time for learning 
and the time per syllable increase with longer lists. Indeed, the magni- 
tude of the difference in time for memorizing longer lists is surprisingly 
large. An examination of Table 6-1 will show that adding only five 
syllables to a list inereases the total time for learning twenty-seven fold 
and the average time per syllable seventeenfold. This finding—that 
proportionately more time is required per unit of material in longer 
lists—has been confirmed by subsequent investigators, although the 
relationship between the variables depends upon the nature of the 
material and the degree of learning (30). The greater number of repeti- 
tions and increased total time required for learning longer lists is 
explicable on the basis of intrasyllable inhibitory effects. That is, the 
longer the list the greater the likelihood of both forward and backward 
interference effects between associations. 

Ebbinghaus also investigated the relationship between the degree of 
learning and subsequent retention. Since his criterion for mastery was 
one errorless repetition, Ebbinghaus repeated the lists “by heart” a 
number of times beyond bare mastery in order to test the effect of over- 
learning. His measure of overlearning was the saving in time to achieve 
once again a perfect repetition of the original list following a twenty- 
four-hour retention period. This technique is now known as the 
savings method, or method of relearning. Table 6-2 reproduces Ebbing- 
haus’ results with various lengths of lists. 


Table 6-2. Savings in Repetitions and Per Cent of Requirement for Original 
Learning after a Twenty-four-hour Interval for Three Lengths of Lists (After 


Ebbinghaus, 8) 


No. of Saving in repetitions Savings in per cent of 
No. of syllables repetitions for in relearning after requirement for 
in series original learning 24 hours original learning 
12 16.5 55 333 
24 44 : 215 489 
32 582 


36 55 


ations on Ebbinghaus’ experiment have 
hologists and the results are in general 
point, results in a saving of time and 
savings method is so sensitive an 


‘ Many repetitions and vari 
Since been carried out by psyc 
Agreement, Overlearning, up to à 


errors upon relearning. In fact, the i 
index of retention that some saving in subsequent learning may appear 


Years after the material has been "forgotten" in the ordinary sense (8). 
Ebbinghaus went on to investigate à number of additional variables 
Which influence the curves of learning and retention, such as the effects of 


? Contemporary psychologists who work in the field of learning generally require 


two perfect consecutive repetitions. 
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near and remote associations within lists, review or repeated learning, 
and the influence of the passage of time. We shall make no attempt to 
summarize all of Ebbinghaus' results. The interested reader may consult 
the original work (8) or Woodworth's (30) excellent summary, which 
includes the results of subsequent studies bearing on these same questions. 
However, it would be a grave omission not to mention Ebbinghaus' 
famous curve of retention, which has been used to illustrate the process 
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Fig. 6-1. Ebbinghaus’ curve of retention for nonsense syllables obtained by 
the savings method. (Plotted from Ebbinghaus 8.) 


of forgetting in every major textbook of experimental and general psy- 
chology published within the last half century. The curve with its equa- 
tion is presented in Figure 6-1 as drawn from Ebbinghaus’ original data 
(8, p. 76). 

Ebbinghaus’ curve of retention is interesting not only because it 
shows the general nature of forgetting—the initial rapid drop-off fol- 
lowed by negatively accelerated loss with increasing time—but also 
because it is one of the major pioneer attempts in psychology to reduce 
experimental data to mathematical form. Ebbinghaus’ logarithmic rela- 
tionship is known as an empirical equation because it was based on an 
actual set of experimental data to which an equation was fitted by the 
method of least squares. In effect, this means the parameters employed 
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by Ebbinghaus have no rational significance. They are, as the modern 
phrase has it, “purely empirical.” 

By way of contrast, there have been a number of attempts to formu- 
late rational equations for learning curves which are not merely descrip- 
tive of the data obtained, but are based on a study of the fundamental 
nature of learning and retention and which attempt to provide a rational 
basis for the type of equation that has been selected. We shall have more 
to say about such equations in the next chapter, but we are introducing 
the concept here partly to clarify the nature of Ebbinghaus’ equation 
and, in part, to reveal its limitations. Clearly, it is a dubious procedure 
to make predictions beyond the limits of an empirical curve since there 
is no assurance that additional samples would yield similar results. 
With rational curves, on the other hand, deductions and hypotheses can 
be made by extrapolations beyond the observed limits of the data. 
Hypotheses formulated on the basis of such extrapolations can and 
should be subjected to subsequent verification by experimental tests. 

In a sense, his failure to formulate a rational basis for his results 
brings out the limitations of Ebbinghaus as a theorist; for the essence of 
theory is to go beyond the observed data by hypothesis and deduction. 
But Ebbinghaus was not a systematist, nor was he a theoretician on 
the order of Fechner. His great strength lay in his careful sense of con- 
trolled experimentation and (within the limits of the times) experimental 
design. In the last analysis, we can only reiterate what has often been 
Said before, that those who provide the instruments and weapons of 
research contribute just as significantly as those who provide theories 


and systems. 


Thorndike and the Experimental Study of Learning 
In turning from Ebbinghaus to Thorndike we Are jumping from Ger- 
many to the United States and, at the same time, are turning from 
erbal learning to studies of animal learning. 
the two men is heightened by the fact 
for his model experiments, Thorndike’s 
primarily the result of his theoretieal 
Indeed it may be said that Thorn- 
the first miniature system of learn- 
a profound influence on the course of 


learning theory for the next half century. In fact, Thorndike’s theory 


may be considered a contemporary theory of learning, and is so treated 


by Hilgard in both editions of his Theories of Learning (9). From the 


a 
Doint of view of the present account it is a transitional theory character- 
i ations and on the other 


ized on the one hand by its associationistic found 


experiments on human v 
Moreover, the contrast between 
that, while Ebbinghaus is known 
fame in the field of learning is 
explanations of his research findings. 
dike offered the psychological world 
Ihg—a system which proved to have 
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hand by its behavioristic approach to experimentation. For this reason, 
we have chosen to include it in this rather than in the following chapter. 

Thorndike’s theory of learning takes as its point of departure the 
results of his own experiments with chicks, cats, fishes, dogs, and monkeys. 
Of these, the most famous and influential are those in which the subjects 
were cats and chicks. On the basis of the experiments with cats Thorn- 
dike described trial-and-error learning as a fundamental type of learn- 


Fig. 6-2. One of Thorndike's puzzle boxes. (Redrawn after Thorndike 19.) 


ing, while the chick experiments, as we shall see, had profound significance 
for his laws of learning. Let us first consider the experiments with cats. 
Thorndike employed a variety of puzzle boxes which required different 
kinds of manipulations on the part of the animal for a successful solu- 
tion. The simple boxes required only that the cat pull a loop in order to 
open the door, whereupon he could escape from the box and obtain a 
reward of fish. One of the more complex boxes is illustrated in Figure 
6-2. In this case three separate acts were required to open the door. 
Both bolts had to be raised, one by depressing the hinged platform, the 
other by clawing the exposed string; and either of the bars outside the 
door had to be turned to the vertical position. The door then opened 
automatically as a result of the pull exerted by a weight attached to a 
string fastened to the outside of the door. 

The following description is quoted from Thorndike’s Animal Intelli- 
gence (19, pp. 35-40). It is a general summary of his results with twelve 
cats ranging from three to nineteen months of age. 
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The behavior of all but 11 and 13 was practically the same. When put 
into the box the cat would show evident signs of discomfort and of an impulse 
to escape from confinement. It tries to squeeze through any opening; it claws 
and bites at the bars or wire; it thrusts its paws out through any opening and 
claws at everything it reaches; it continues its efforts when it strikes anything 
loose and shaky; it may claw at things within the box. It does not pay very 
much attention to the food outside, but seems simply to strive instinctively to 
escape from confinement. The vigor with which it struggles is extraordinary. 
For eight or ten minutes it will claw and bite and squeeze incessantly. With 
13, an old cat, and 11, an uncommonly sluggish cat, the behavior was different. 
They did not struggle vigorously or continually. On some occasions they did 
not even struggle at all. It was therefore necessary to let them out of some box 
a few times, feeding them each time. After they thus associate climbing out of 
the box with getting food, they will try to get out whenever put in. They do 
not, even then, struggle so vigorously or get so excited as the rest. In either 
case, whether the impulse to struggle be due to instinctive reaction to confine- 
ment or to an association, it is likely to succeed in letting the cat out of the box. 
The cat that is clawing all over the box in her impulsive struggle will probably 
claw the string or loop or button so as to open the door. And gradually all the 
other non-successful impulses will be stamped out and the particular impulse 
leading to the successful act will be stamped in by the resulting pleasure, until, 
after many trials, the cat will, when put in the box, immediately claw the button 


or loop in a definite way. 


Thorndike’s description of the cat’s behavior epitomizes what has 
since been known as “trial-and-error” learning. Reduced to the funda- 
mental stimulus-response patterns involved, trial-and-error learning 
means that the animal must learn to associate one or more responses with 
a certain stimulus pattern. It is important to note that the animal does 
not learn a new response. Rather, he must select an appropriate response 
out of his repertoire of responses, and must learn to associate this 
response with a certain stimulus pattern. The gradualness with which 
the appropriate response is selected convinced Thorndike that the animal 
does not reason out the solution but proceeds in a blind or random man- 
ner. Finally, Thorndike’s assumption that “unsuccessful responses will 
be stamped out” and “the successful act will be stamped in by the result- 
ing pleasure” is an informal statement of his highly influential Law of 
Effect, which we shall consider as à formal law after a brief description 
of Thorndike's experiments with chicks. 

Figure 6-3 is a reproduction of the floor plan of several of Thorn- 
dike’s “pens” which he employed in studying the course of learning in 
chicks, In contemporary terms, these were essentially simple mazes 
which in a more elaborate form are now widely used in learning experi- 
Ments with rats. In studying the chick’s behavior, Thorndike placed the 
bird somewhere in the center of maze (say at S), and the problem for the 
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chick was to find the exit which led to food and other chicks. Thorndike 
found that the chicks' behavior was essentially of the same trial-and-error 
variety as that exhibited by the cats. The main differences, according to 
Thorndike, were: (a) the chicks were "very much slower in forming 
associations," and (b) they were less able to solve difficult problems. 
Finally, Thorndike's interest in animal work led him to test dogs 
and monkeys on a variety of problems. In general, the results were 
closely correlated with the animal's phylogenetic level. That is, the 
monkeys solved problem boxes with relative ease and rapidity and at the 


Fig. 6-3. Three mazes used by Thorndike in his studies of trial-and-error 
learning in chicks. (Redrawn after Thorndike 19.) 


same time showed more planning in their attack on the escape mech- 
anism. Dogs were more comparable to cats in their behavior, yet their 
learning curves were somewhat smoother than those for the cats, indicat- 
ing that the dogs were less variable in their problem-solving ability. 
However, it is important to note that the higher animals’ greater speed 
and superior performance in no way led Thorndike to modify his view 
that animals in general do not solve problems by a process of reasoning. 
In Thorndike’s own words, “There is also in the case of the monkeys, as 
in that of the other animals, positive evidence of the absence of any gen- 
eral function of reasoning” (19, p. 186). 

Thorndike’s findings with the various species that he tested were suf- 
ficiently consistent to lead him to generalize his results into two funda- 
mental laws of learning—perhaps the most widely known and influential 
laws ever formulated in this area of psychology. These were his “Law 
of Effect” and “Law of Exercise.” 

The statement of the laws follows that in Animal Intelligence (19, 
pp. 244-245). 


The Law of Effect is that: Of several responses made to the same situation, 
those which are accompanied or closely followed by satisfaction to the animal 
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will, other things being equal, be more firmly connected with the situation, so 
that, when it recurs, they will be more likely to recur; those which are accom- 
panied or closely followed by discomfort to the animal will, other things being 
equal, have their connections with that situation weakened, so that, when it 
recurs, they will be less likely to occur. The greater the satisfaction or dis- 
comfort, the greater the strengthening or weakening of the bond. 

The Law of Exercise is that: Any response to a situation will, other things 
being equal, be more strongly connected with the situation in proportion to the 
number of times it has been connected with that situation and to the average 
vigor and duration of the connections. 


Thorndike goes on to explain what he means by “satisfaction” and 
“discomfort” in the following terms (19, p. 245): 
meant one which the animal does nothing 


serve it. By a discomforting 
animal commonly avoids and 


By a satisfying state of affairs is 
to avoid, often doing such things as attain and pre 
or annoying state of affairs is meant one which the 
abandons, 


In his Animal Intelligence, Thorndike added a statement which in a 
Subsequent publication’ was to become the “Law of Readiness.” In the 
account we are following, Thorndike gave it only the status of a “provi- 


Sional hypothesis.” As originally formulated, the hypothesis held that 


neuronal synapses are capable of modification through exercise. This, he 


felt, might be brought about by chemical, electrical, or even protoplasmic 


changes which could be the consequences of such activity. The law of 
readiness was subsequently formulated in terminology closely paralleling 
that of the Law of Effect. As given in Thorndike’s Educational Psychol- 
ogy (20, p. 127) the law states: “For a conduction unit ready to conduct 
to do so is satisfying and for it not to do so is annoying." Thorndike also 
added: “For a conduction unit unready to conduct to be forced to do so 
Would be ing." 

While Thomdike in his first formulations of the Law of Readiness 
Spoke about neurons, the law makes little sense if taken literally. Indeed, 
itis actually contradictory to speak on the one hand of "forced" conduc- 
tion and on the other hand of neuronal connections being established 
through exercise. Moreover, there is no physiological basis for the neuro- 
logical hedonism implied by the law. Broadly speaking, Thorndike's 
Law of Readiness makes sense only if interpreted to mean that a pre- 
Paratory set is an important condition influencing learning. If the animal 
1s set for a given kind of behavior, then engaging m that behavior pattern 
1$ rewarding or reinforcing. Conversely, when an animal (or person) is 
forced to do what he does not want to do, the experience isannoying. The 
foregoing modification of the principle of readiness is the one generally 


* Educational Psychology, 1913. (See reference number 21.) 
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utilized by those psychologists who consider readiness an important con- 
dition of learning. 

In addition to his three primary laws of exercise, effect, and readiness, 
Thorndike advocated various subsidiary laws and principles over the 
years (20, 21, 22, and 25), several of which are sufficiently important to 
warrant our attention. These are the principles of: (1) multiple 
response; (2) set or disposition; (3) selective responses; (4) response by 
analogy, and (5) associative shifting. Each of these will be discussed 
briefly, in turn. 

The principle of multiple response states that when one response 
fails to produce a satisfying state of affairs it will trigger a new response. 
In this way the animal continues to respond until some response finally 
results in satisfaction. Thus, the cat in the puzzle box described earlier 
in this chapter unleashes its repertoire of responses until one releases the 
latch. The adaptive significance of the animal's ability to vary responses 
is obvious. The animal that gave up after the first failure would die of 
starvation if not released by the experimenter. In some cases, as Thorn- 
dike points out, fatigue or extraneous factors may intervene to distract 
the animal from his attempts to escape. However, as a rule, the animal’s 
own varying behavior pattern brings about his release. 

The principle of set or disposition is Thorndike’s equivalent of the 
concept of motivation or drive in contemporary learning systems. The 
hungry cat will struggle to get out of the box; the satiated animal is 
likely to go to sleep. Thus, set or disposition to engage in activity is 
fundamental for the initiation of responses and, indirectly, for learning. 

The law of selective responses holds that as learning proceeds the 
animal responds selectively to certain elements in the problem situation 
while ignoring others. The cats in the problem boxes, for example, con- 
centrated on the general area of the door, the latch, or the pulley, as the 
case might be, even in the first few trials. The relevance of such selectiv- 
ity of response and good discrimination is obvious. An animal that was 
incapable of discrimination could never learn the escape route. 

The principle of response by analogy is a transfer principle. The 
cat that has experienced one problem box will, when placed in a different 
box, utilize whatever responses are appropriate provided the new situation 
contains elements which are identical with elements in the previous situa- 
tion. In formulating the principle of analogy, and in his more general 
treatment of transfer of training, Thorndike subscribed to an “identical 
elements” theory. This is to say that transfer will occur if and only if 
there are elements in common between the two learning situations 
involved. More generally, Thorndike’s theory of learning was permeated 
with “connectionism,” a concept that spread into his writings on intelli- 
gence, educational applications of learning theory, and social psychology. 
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Associative shifting is the Thorndikian equivalent of conditioning. 
In essence, the principle states that responses learned to one set of stimu- 
lus conditions may be learned to a new set of stimuli provided the over-all 
Situation is kept relatively intact during the substitutive learning. By 
way of illustration, the reader may call to mind any of the many tricks 
which animals can be taught to perform. If, for example, the child wishes 
to teach his dog how to sit up at command, he proceeds by holding a bis- 
cuit out of the dog’s reach (or he forces the animal into a sitting position) 
and at the same time verbally orders the dog to sit up. After a number 
of trials the animal sits up on command without the necessity of offering 
him food. Essentially this is a form of conditioning which is no different. 
in principle from Pavlov’s bell-saliva experiment. 

The five subsidiary principles just discussed plus the three funda- 
mental laws of exercise, effect, and readiness constitute Thorndike’s 
fundamental systematic views on learning. Most of the laws and princi- 
ples were elaborated on the basis of his early animal experiments, but 
With slight modifications they are theoretically applicable to human 
learning situations, In fact, Thorndike himself generalized his laws to 
the human level, and his growing interest in educational psychology 
eventually led him into research in the field of human learning. However, 
as Thorndike continued with his experimental program, his own findings 
made it clear that the laws of exercise and effect needed considerable 
Modification. In fact, the Law of Exercise had to be abandoned alto- 
gether, as originally stated, and the Law of Effect turned out to have a 
much narrower range of generality than Thorndike originally believed. 

The law of exercise was disproved by Thorndike in experiments 
Where exercise was made the independent variable while other factors 
Were held constant. For example, Thorndike had college students draw 
à three-inch line while blindfolded. Some subjects were allowed over a 
thousand trials, and the measure of learning was the increase in accuracy 
from the beginning to the end of the session. There was no improvement 
from the first to the final trial. Practice without knowledge of results 
ailed to produce improvement. The line-drawing test employed by 
Thorndike would be exactly parallel to requiring soldiers to shoot at 
targets without informing them of their scores. No improvement would 
€ expected. For the human subject, knowledge of results acts as a rein- 
9rcing agent, or in terms of Thorndike’s system, provides an opportunity 
for the operation of the Law of Effect. Despite these negative findings 


9n the value of practice per se, Thorndike did not take the aa posi- 
tion that learning could occur in its absence. Rather, ps = pr actice 
Provides an opportunity for other factors to t n short, it is 
"ewarded practice that strengthens bonds—not practice alone. 

The Law of Effect came under fire as a result of experiments 
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designed to test the relative efficacy of reward and punishment in 
strengthening and weakening responses. It will be recalled that the law 
was a two-part law wherein a connection is strengthened if it leads to 
satisfaction or weakened if it leads to annoyance. In an often-quoted 
experiment with chicks, Thorndike employed a simple maze where the 
correct pathway led to “freedom, food and company” while incorrect 
choices led to confinement for a thirty-second period. In terms of the 
Law of Effect, the responses which led to a large enclosure where there 
was food and “company” (in the form of other chicks) should have been 
stamped in, while incorrect responses should have been stamped out since 
they led to a state of solitary confinement as well as the annoyance of 
prolonged hunger. By keeping track of the tendency of the chicks to 
repeat preceding correct choices if rewarded and avoid preceding choices 
if punished, Thorndike was able to test both aspects of his Law of Effect. 
The outcome of this experiment and a number of other experiments along 
similar lines with both animal and human subjects was clear. Reward 
strengthens connections, but punishment fails to weaken connections. As 
a result of these negative findings with respect to punishment, Thorndike 
had to abandon the second half of the law in so far as any direct effects 
of punishment are concerned. He did hold that punishment retained 
some indirect value in the sense that it may cause a “shift to right behav- 
ior" for which there is a reward. Or, in the case of undesirable behavior, 
punishment can act as a barrier to the attainment of a reward, thus 
indirectly weakening a connection. But even in the case of such indirect 
effects, the influence of punishment is in no way comparable to that of 
reward. 

Meanwhile, Thorndike formulated a new principle, that of belong- 
ingness, and discovered a phenomenon (the spread of effect) which he 
believed to be a crucial and independent test of his modified Law of 
Effect. We shall consider each of these more recent aspects of Thorn- 
dike’s position in turn. 

Belongingness is a principle which Thorndike formulated on the 
basis of verbal learning experiments with human subjects. In a typical 
experiment bearing on belongingness Thorndike read the following list 
of sentences to his student subjects ten times.* 


Alfred Dukes and his sister worked sadly. Edward Davis and his brother 
argued rarely. Francis Bragg and his cousin played hard. Barney Croft and 
his father watched earnestly. Lincoln Blake and his uncle listened gladly. Jack- 
son Craig and his son struggle often. Charlotte Dean and her friend stud- 
ied easily. Mary Borah and her companion complained dully. Norman 
Foster and his mother bought much. Alice Hanson and her teacher came 
yesterday. 

5 Quoted from The Fundamentals of Learning (28, p. 66). 
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Immediately following the last reading the subjects were asked the 
following questions: 


. What word came next after rarely? 

. What word came next after Lincoln? 

. What word came next after gladly? 

. What word came next after dully? 

. What word came next after Mary? 

What word came next after earnestly? 

. What word came next after Norman Foster and his mother? 
. What word eame next after and his son struggle often? 


Q0 MO ci ge co IN rS 


If mere contiguous repetition governed the formation of bonds, then 
all sequences of words should have been remembered equally well. 
However, this was not the case. Even though “Edward” follows “sadly” 
Just as frequently as “Davis” follows “Edward,” the “belongingness” of 
“Davis” to “Edward” outweighs the mere contiguity of the “Edward- 
sadly” connection. In summary, the average percentage of correct asso- 
ciations from the end of one sentence to the beginning of the next was 
2.75, while 21.5 per cent correct responses were obtained, on the average, 
for first and second word combinations in the same sentences. Obvi- 
ously, we are more accustomed to associating words within sentences 
than between sentences, and, in addition, there 1s the functional belong- 
Ingness of subjects and their verbs. In effect, Thorndike is arguing that 
rie and punishments, to be maximally effective, must be relevant to 

ne situati ‘hich they apply- 

The padia man eee states that reward strengthens not 
only the connection to which it belongs but also connections which pre- 
cede and follow the rewarded response. So strong is the spread of effect 
that punished responses three to four steps removed from the rewarded 
connection are made with greater than the expected frequency Um. 
However, there is a gradient involved so that the effect on any B en 
response becomes weaker the farther that response 1s from the rew m 
Connection, The gradient effect was demonstrated in — w e 
a number of responses could be given to certain stimuli. t or vga e, 
stimulus words were presented by Thorndike to i o e subject = 
Sponded by saying any number between one and ten. ^ne Whe ct fie 
arbitrarily “rewarded” responses to certain stimuli regardless o Fa 
response given, and in the same series “punished eiue geh E 
"reward" a, simply hearing the experimenter say Right," and the 
"punishment "Wrong." A typical series might be diagramed as follows: 
VWww WR Www. : In general, the effect of the reward is strongest 
9n the rewarded connection but may spread or scatter to connections 


Several ste : yarded connection. 
á ps removed from the rewa i ] 
In discovering the spread of effect, Thorndike believed he had come 
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upon independent evidence for the Law of Effect (24), and at the same 
time had strengthened his position that rewards operate mechanically— 
a position which is consistent with his essentially behavioristic trial-and- 
error conception of learning. However, Thorndike's own interpretation 
of his experimental results has been questioned by other investigators. 
Furthermore, a long-standing controversy has developed over the reality 
of the phenomenon itself (some investigators have failed to find it in 
attempts to duplieate Thorndike's original experiment) and its inter- 
pretation in those cases where such effects have been found. We cannot 
undertake to review this extensive literature here. The interested reader 
is referred to Postman (17), McGeoch and Irion (14) and Hilgard (9), 
for a variety of experimental tests and interpretations of the spread 
phenomenon. 

Whatever the ultimate status of Thorndike’s basic laws and prin- 
ciples, there is general agreement among psychologists that his theory of 
learning heralded the rise of modern learning theory to its position of 
pre-eminence in contemporary psychology. Its greatest strength lies in 
the fact that the various tenets of the theory were stated with sufficient 
specificity and in such a form as to render them subject to experimental 
investigation. But in a sense, this same specificity proved to be Thorn- 
dike’s greatest weakness. His emphasis on bonds or connections, his 
elementalism in accounting for transfer, the mechanical operation of the 
Law of Effect, and his rote-drill conception of human learning have, in 
the opinion of many psychologists, greatly oversimplified the nature of 
learning. This, of course, does not mean that psychologists disapprove 
of exactitude in the exposition of theoretical and systematic positions. 
Rather, it means that subsequent experimentation failed to confirm 
Thorndike’s expectations. While this may be disappointing to the 
theorist, it is of enormous value to the science as a whole in the sense 
that research has been stimulated and alternative hypotheses and inter- 
pretations have been offered to account for experimental findings. In 
this respect Thorndike’s pioneer efforts rank among the greatest in the 
history of psychology. 


Learning and the Schools 


Following our usual plan, we shall consider how the topic of learning 
was handled by the representatives of structuralism, functionalism, be- 
haviorism, and Gestalt psychology. However, in beginning our survey 
with Titchener, it will seem as if we are moving backward; for, while 
Thorndike’s was an associationistic psychology in principle, it looked 
beyond traditional associationism.  Titchener's psychology of learning, 
on the other hand, is old-fashioned associationism by comparison. It 
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would be difficult to conceive of two systems founded on the same 
basic principles of associationism that are more different in all essential 
respects. ‘Titchener’s associationism has an aura of eighteenth- and 
nineteenth-century British philosophy about it, whereas Thorndike’s 
connectionism has all the earmarks of a contemporary experimentally 
oriented system. 

Undoubtedly the primary explanation of the great difference between 
the two systems lies in the general aims and methods of the two pro- 
ponents, Titchener's analytic introspectionism favored associationism— 
associationism as a conscious higher mental process involved in percep- 
tion, ideation, attention, and the like. Thorndike’s objectives, especially 
in the’ early years, were akin to Watson’s. Therefore, like Watson, 
Thorndike hoped to demonstrate that by the study of behavior within 
the S-R framework the science of psychology could be objectified and 
applied to practical affairs, which in Thorndike’s case meant educational 
applications. Since Titchener’s treatment of learning was developed in 
terms of the older associationism, we shall give it only summary treat- 
ment and pass on to the other schools where the topic of learning found 
& more congenial atmosphere. 

Titchener and associationism.? Titchener introduces his chapter on 
association by briefly recapitulating the history of the concept in British 
Philosophy. He reviews the traditional laws of association and the 
empiricists’ attempts to reduce them to the single law of contiguity. He 
then goes on to summarize Ebbinghaus’ work, stating that “the recourse 
to nonsense syllables, as a means to the study of association, marks the 
most considerable advance, in this chapter of psychology, since the time 
of Aristotle.” Ebbinghaus’ results are presented with considerable empha- 
sis on the conditions under which associations are formed. In the course 
of the discussion it becomes clear that Titchener favors contiguity as the 
primary condition for the formation of associations. Mention is also 
made of forward and backward linkage in serial associative learning, and 
even such matters of contemporary interest as retroactive inhibition, 
associative interference, and mediated associations are touched upon 
briefly, An entirely separate chapter is devoted to retention, but the 
treatment bears little resemblance to that found in modern texts. The 
entire section emphasizes introspective descriptions of memory images, 
afterimages, types of imagery, and the like. In spite of his high regard 
for Ebbinghaus, very little of Ebbinghaus’ experimental results found a 
Place in Titchener’s account, and what is presented is put into fine print 
as if Titchener felt that experimental findings were of minor importance 
Compared to his own long-winded descriptions of the associative and 


Tetentive consciousness. 
* The exposition follows Titchener's Textbook (26). 
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We shall make no attempt to present Titchener's lengthy accounts 
of the memory consciousness. The material has little relevance for the 
understanding of contemporary learning theories. The interested reader 
will find an excellent summary of the memorizing process from the intro- 
spective or impressionistic point of view in Woodworth (30, pp. 23-35). 
Meanwhile, we shall go on to consider the functionalistic treatment of 
learning. 

Functionalism and learning." Carr, it will be recalled, defined 
mental activities as those processes concerned with “the acquisition, 
fixation, retention, organization, and evaluation of experiences, and their 
subsequent utilization in the guidance of conduct.” This highly func- 
tional definition of psychology places great emphasis on learning as a 
key process in adaptation. We have already pointed out (Chapter II) 
Carr’s interest in perception as another mental process of great signifi- 
cance in the organism’s interaction with its environment. Indeed, Carr 
treats these two processes together in the fifth chapter of his Textbook 
entitled, “Perceptual-Motor Learning.” In this book Carr deals with 
learning in a highly general Way, more or less laying down the broad 
prineiples that govern learning from the point of view of adjustment. 
However, Carr and those who followed in the functionalistie tradition 
Were also interested in the study of verbal learning and retention on the 


ists represent a continuation of the 


c S of Association," which was published by Carr in 
1931 in the Psychological Review (7). Because of this twofold interest 


in learnin n" "ni i i i 
g on Carr's part—learning as adaptive behavior and learning 


from the viewpoint of 
chology— ider 
Carr's systematic treatm iot pe Sok eae 


ing as an adaptive activi i 
P inks ring from the as iationisti 
ET " t sociationistic 


; Carr begins by defining learning 
i € of response" i i 
liat, la hn ue Oe ponse” to a problem situation. Prob- 


of several ways, First 
substance or the i 


Finally, 
as curi- 
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nesting bird torn between the impulse to stay on her eggs and her fear 
of an approaching intruder. 

In solving such problems the organism employs a "variable, per- 
sistent, and analytical motor attack.” All previously useful modes of 
behavior are tried, since, as Carr puts it, "the world is so constituted 
that acts that are adapted to one situation are usually somewhat appro- 
priate to similar situations" (6, p. 89). Carr goes on to state that the 
animal's attack on the problem is neither aimless nor random but relevant 
to the situation and is, moreover, "selective and analytical. He be- 
lieves, and he must have had Thorndike in mind, that other psychologists 
overemphasize the trial-and-error nature of animal learning. 

Carr next considers a variety of factors that govern the success or 
failure of adaptive learning, such as the animal’s capacity for learning, ` 
the strength of his motivation, the nature of the problem situation and the 
repertoire of previously learned modes of adapting which the animal has 
available and is bringing to a given problem situation. Clearly, the 
well-motivated organism with high capacity for learning, that has had 
experience in solving similar problems, is more likely to succeed in a 
given situation than the organism lacking such qualifications. 

Carr then tackles the knotty problem of how the correct responses 
in adjustmental learning are fixated while the incorrect responses are 
eliminated. He begins by stating the Law of Effect as a descriptive 
statement of what takes place, but does not agree with Thorndike that 
the sensory consequences of an act can either “stamp in” the act, if 
pleasant, or “stamp out” acts which are unpleasant. Carr offers the 
alternative hypothesis that the organism's behavior is controlled by 
the character of the sensory stimuli encountered by the animal during the 
problem-solving attack. In Carr's own words this relationship is stated 


as follows (6, pp. 93-94) : 


All aets alter the sensory situation, and the sensory stimuli necessarily exert 
Some effect upon the subsequent behavior of the organism. Successful and 
unsuccessful acts can be differentiated on the basis of these effects. In the first 
case, the resultant sensory stimuli tend to reinforce, direct, and continue the act 
until the objective is attained, while the sensory stimuli resulting from an un- 
Successful act operate to inhibit, disrupt, and discontinue that mode of attack. 
For example, a rat soon desists from further digging when the hard floor is 
reached, and the sensory results of gnawing at the wire mesh are not conducive 
to a continuance of this mode of attack. On the other hand, the sensory con- 
sequences of a successful act function to direct that act to the attainment of its 
objective. The rat lifts the latch, the open door entices the animal to enter, 
that rat approaches the food and begins to eat, and this act of eating is then 
continued until the animal’s hunger is appeased. In fact, the continuance or 
discontinuance of any line of attack is almost wholly a function of the character 
of the sensory stimuli that are encountered during this time. 
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Carr concludes his diseussion of learning as adaptive behavior by 
considering the problems of transfer, association, and habit, and by 
relating these processes to his over-all scheme of adjustmental learning. 
In dealing with transfer, he points out that all learning involves the 
utilization of previous experience. A dog that learns how to carry a 
cane through a gate by grasping it at one end instead of in the middle, 
can transfer the solution to similar objects and situations. Or, the child 
who is frightened by a specific dog will exhibit fear of dogs in general. 
Carr goes on to point out the practical utility of transfer and argues 
that as the organism is confronted with new situations it both utilizes 
and modifies its habitual modes of behavior, 
basic to all learning; for, even from the beginning, the organism is 
endowed with a “congenital repertoire of movements” which provide 
the basis of all future learning. 

Carr relates his theory of adaptive learning to associationism by 
arguing that whenever two aspects of experience are associated they are 
organized in an S-R relationship to each other, In other words, once 
associated, the presence of one will arouse the other. Generalizing to 
adaptive activity, Carr argues that such acts may be considered highly 
complex organizations of stimulus-response sequences. Thus, from Carr’s 
point of view, learning may be regarded as a process involving the estab- 
lishment of S-R connections. Carr then goes on to summarize the various 
laws of association, but because we shall take these up in the following 
section, we need not consider them further here. 

Finally, Carr relates the concept of habit to his psychology of 
learning by emphasizing the “automatic” nature of habitual behavior, 
The well-established complex of associations is easily aroused, functions 
smoothly, and is relatively difficult to di 
outside stimuli. Habit strength is depen 
repetitions of an act; (2) the constancy 
under which it is performed; and (3) 
activities have been eliminated. 
It is fitting that Carr should 


bit, for one of the mi 


In this sense, transfer is 


M of habit by Carr's intellectual ancestor, Willi 


: à - inson’s views are to be found in 
a book published in 1932 (18). .In most Tespects the two statements 
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represent a common viewpoint; hence we have chosen to base the follow- 
ing summary on Carr's statement. 

Carr begins by briefly reviewing the history of associationism in 
British philosophy, its entrance into experimental psychology, and its 
relationship to conditioning theory. In the course of the review, Carr 
denies the validity of any fundamental distinction between the laws of 
association and the laws of conditioning. The terms are different, but 
the meaning and application are the same. Therefore, at the outset 
Carr makes it clear that the laws of association are applicable to all 
types of learning which can be formulated in terms of stimulus-response' 
connections. 

Carr launches into his thesis proper by proposing a distinction 
between descriptive and explanatory laws. Descriptive laws are those 
which state the conditions under which sequences of associations tend 
to occur. For example, the traditional law of similarity states that the 
thought of one object tends to arouse the idea of a similar object. 
Explanatory laws are those which state relations of dependence between 
the observed variable and the antecedent condition (s) which are capable 
of being observed independently. Carr cites the law of contiguity as 
an example of an explanatory law. Theoretically, the conditions or 
factors which make for contiguity (temporal and/or spatial sequences) 
are prior to and independently observable of the associations to which 
they give rise. This independence justifies the designation “explana- 
tory.” Similarity, on the other hand, cannot be regarded as an explanatory 
law because similarity is merely a characteristic or attribute of a thought 
Sequence and therefore cannot be observed independently of that sequence. 

Carr goes on to state that he is not interested in descriptive laws. 
Descriptive laws, he believes, are great in number and are reflections of 
all sorts of logical and grammatical relationships. Explanatory Jaws, 
on the other hand, are of considerable importance and can be divided 
Into three classes. 

The first class deals with the origin or formation of associations. 
The law of contiguity belongs to this class, and, in Carr’s opinion, is the 
Most important law of association. In conditioning theory, Carr points 
out, the law of simultaneity is the equivalent of the law of con- 
tiguity. 

The second class of laws deals with the functional strength of asso- 
Ciations, Simply stated, laws subsumed under this class purport to 
explain why some associations are stronger than others. The law of 
frequency is a specific example of this class of laws. The law states that 
Associative strength increases as à function of the relative frequency of 
repetition. However, there is a point of diminishing returns beyond which 
frequency of repetition does not increase associative strength. Fatigue, 
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boredom, and a host of other factors may make the operation of in law 
of frequency ineffective. Moreover, the various conditions of learning, 
such as distribution of practice, whole versus part, ordinal position in a 
list, and the like, are also factors which influence the functional strength 
of associations. In fact, Carr states that the conventional associationistic 
laws of frequency, recency, and primacy “must be expanded to include 
many of the factors that are discussed under the heading of ‘laws of 
learning.’ ” 

A third class of laws is needed to explain the frequently observed 
phenomenon of variability in learning. The law of assimilation® exempli- 
fies a very broad principle subsumed under this class. The law states 
that "any novel sense impression will tend to elicit those responses that 
are already connected with a similar sensory stimulus.” The operation 
of the law may be exemplified in conditioning experiments where “inci- 
dental stimuli” are often associated with the conditioned response. 
This, of course, is what conditioning theorists call stimulus generalization. 
The law of assimilation, however, goes far beyond such cases of incidental 
learning, since, as Hilgard (9) points out, it is the framework in which 
the functionalist can investigate transfer, the equivalents of Gestalt 
insight and tranposition, as well as generalization phenomena. In short, 
it is a kind of all-inclusive law which is broad enough to include virtually 
everything that may be subsumed under the topic of "learning." It is 
also important to recognize that Carr, by including the law of assimilation, 
denies that associative learning is explicable on a purely S-R basis. 
In order to include the factors subsumed under the law of assimilation, 
the S-R formula would have to be modified to become an S-O-R formula. 
In Carr’s own words, “the character of the associations that are estab- 
lished is not wholly determined by the sequence of objective events, 
but ...is also materially influenced by the reaction of the organism 
to its environment" (7, p: 998). 

Finally, it must be emphasized once again that Carr w 
to formulate a definitive set of laws of learning, but c 
organized on the basis of their function, of which the laws of contiguity, 
frequency, and assimilation are but specific examples. In other words, 
Carr sought to make the functionalist framework broad enough to 
include additional laws as needed. 


By way of summary, Carr's s 
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immediate sensory consequences of his own activities. Under ordinary 
conditions the solution is found and the goal is reached. The consum- 
matory activity associated with the goal reduces the animal's motivation, 
and the behavioral sequence is complete. 

Verbal learning is handled from the point of view of association 
theory. Carr formulates laws of association in terms of two broad 
types—descriptive and explanatory. In elaborating a framework for 
the further development of explanatory laws, Carr believes that there 
are three basic functional types: first, laws dealing with the formation 
of associations, as exemplified by the law of contiguity; second, laws 
concerned with the strength of association, as exemplified by the law of 
frequency; and third, laws dealing with variability, as exemplified by 
the law of assimilation. 

We shall briefly return to the functionalistic point of view in the 
chapter to follow on contemporary trends in learning theory. Meanwhile, 
we may go on to examine the classical behavioristic position on learning 
às formulated by Watson. However, before considering Watson's point 
of view we shall summarize the background of behaviorism in animal 
psychology, a tradition which exerted a profound influence on Watson's 
entire system and research program. x . 

Animal psychology as a forerunner of behaviorism. Animal psy- 
chology had its beginnings in the work of Charles Darwin. Upon the 
Publication of Darwin’s Origin of Species in 1859, man could no longer 
claim unique status in the animal kingdom. The wide divergence in 
both anatomical forms and behavior patterns which had lent support 
to the dogma of the individual creation of the specific species could 
now be accounted for on the basis of chance variation and selection by 
survival, Once the problem of the evolution of the body had been 
brought under attack, it was only a question of time until the possibility 
of the evolution of the mind came to the foreground of scientific investi- 
gation, Darwin, himself, brought the question of mental evolution under 
Scientific scrutiny in his Expression of Emotions in Man and Animals 
(1872). In this volume he accounted for the behavioral aspects of human 
emotions by postulating that they are vestigial carry-overs from ancestral 
animal behavior, The human rage pattern, for example, bears a striking 
relationship to that found in lower forms. . 

A more direct approach to the question of mental evolution was 
championed by one of Darwin's countrymen, George Romanes, whose 
Animal Intelligence (1883) was the first book devoted to comparative 
Psychology. Romanes collected and organized what amounted to anec- 
dotal accounts of the behavior of fishes, birds, 
Monkeys. Because of his anthropomorphic speculations, Romanes’ 
Work fell far short of modern scientific rigor. Nevertheless, he is respected 


domestic animals, and 
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for his pioneer efforts and the stimulation he provided to those who 
followed. 

One of the outstanding British scholars who took up the challenge 
of animal psychology was C. Lloyd Morgan. Lloyd Morgan is famous 
for his "Canon," which was formulated as a criticism of Romanes' 
anthropomorphie interpretations of animal behavior. The Canon states 
that an animal's behavior must not be interpreted as the outcome of 
higher mental processes if it can be interpreted in terms of lower mental 
processes. In effect, the Canon is a law of parsimony. 

Lloyd Morgan published several books dealing with animal behavior 
and the relation of the animal to the human mind. In these publications 
he cites the results of studies and observations of animal behavior 
carried out by himself and others. His work was not truly experimental 
in the modern sense of controlled laboratory work, but, for the times, 
was a great step forward. 

Interest in animal psychology grew rapidly toward the end of the 
nineteenth century, By this time Thorndike had started on his program 
of animal experiments in the United States. Loeb had announced his the- 
ory of tropisms in 1890 and launched } 
of the life processes, 


» & volume which summarized his experi- 
ments on animals ranging in siz 


house’s experiments are quite modern in design 
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(10, p. 247). 
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which, like much of the rest of his system, remained more of a program 
than a concrete set of accomplishments. 

Watson on learning. Watson’s initial interest in animal research 
Stemmed from his early association with the functionalists at Chicago 
Where he obtained his Ph.D. degree. His thesis research for the doctorate 
Was concerned with the investigation of sensory mechanisms in maze 
learning in rats. His first book, Comparative Psychology, reflects his 
early interest in animal psychology, but, interestingly enough, gives but 
slight emphasis to Pavlov’s conditioning experiments. Watson merely 
reports the method as chiefly useful in investigating animals’ receptor 
Processes, He even expresses doubt that “the method could be worked 
upon the primates” (28, p. 68), thereby proving himself a bad prophet. 

With the publication of Psychology from the Standpoint of a Behav- 
lorist in 1919, there could be little doubt that Watson’s reservations about 
Conditioning had disappeared. It was now one of the chief methods of 
the behaviorist and was employed by Watson, himself, in the famous 
Albert experiment where the child was conditioned to fear a rabbit. 
Moreover, Watson had come to lay unlimited stress on learning in the 
development and modification of human behavior. w i 

Despite this enthusiastic beginning and the favorable Zeitgeist which 
Watson himself helped to create, it comes as something of an anticlimax 
to learn that Watson never developed a satisfactory theory of learning. 
In his carly work on maze learning in rats, Watson subscribed to a 
kinesthetic reflex theory to account for the animal's ability to run the 
maze successfully. In essence, he argued that the execution of one 
Movement became the kinesthetic stimulus for the next movement (28, 
p. 212). However, Watson had to admit that the evidence for this view 
ative in the sense that it was based on his own experi- 


Was large] 
pes e systematically destroyed with no 


ments in which the other senses wer 1 ull i | 
Significant effect on the animals’ maze learning ability. Since the kines- 
thetic sense had not been destroyed, Watson concluded that this was 
the crucial sense in maze learning? The question of how correct re- 
SpOnses are fixated is discussed in Chapter VII of his comparative text. 
He holds that the animal learns the correct responses primarily through 
the operation of the law of frequency (exercise) and secondarily through 

e law of recency. He justifies his argument on the grounds that the 


? Our account is based on Watson's Behavior (28) and Psychology from the 


Standpoint of a Behaviorist (29). 
See the quotation, page 50. 
™ Watson was wrong. He failed to 
that the animal deprived of one sense fa 
eaf, or anosmie animal can still learn 
Shows no significant learning. See Honzik (11). 
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animal runs along the true path more frequently than he enters the 
various blinds. The animal must run the true path at least once per trial, 
but he often skips blind alleys, thus gradually eliminating them. The 
principle of recency, Watson felt, applied more to problem boxes than 
to mazes. Since the last act of a series in the problem box is the correct 
one, it tends to decrease the probability of the occurrence of all other 
activities. 

Therefore, in his early accounts of animal learning, Watson favored 
the age-old associationist principles, even while he denied the broader 
implications of associationism as it had been traditionally applied to 
ideation, memory, and imagination. He specifieally denied the validity 
of the Law of Effect, calling it no law at all but “Thorndike’s convic- 
tion.” Watson, of course, objected to Thorndike's terminology, since 
phrases such as “satisfying state" and “followed by discomfort to the 
animal" were cast in the language of consciousness. 

In his later work with the method of conditioning, Watson again 
emphasized the repetition of S-R sequences and failed to recognize what 
subsequently became a key issue in conditioning theory—reinforcement. 
In summary, then, Watson, despite his interest in the objective methods 
for the study of animal learning, belongs with the pre-Thorndikian 
associationists. Consequently, Watson's views on learning failed to 
evolve into a form acceptable to contemporary behaviorists. With this 
rather paradoxical conclusion, we shall leave Watson and turn our atten- 
tion to Gestalt contributions to learning theory. 

Gestalt psychology and learning theory. "The Gestalt psychologists 
evidenced little interest in learning and made few significant contribu- 
tions to learning theory. Despite this harsh evaluation, it is something 
of a paradox that any enumeration of the most signifieant experiments 
in the literature of psychology would certainly include Kóhler's studies 
of apes. Nevertheless, our initial Statement stands. As we pointed out 
earlier, the school’s chief interest was in the field of perception, whereas 
learning remained a subordinate issue. Moreover, Gestalt psychology 
from its very inception was antagonistic to the Thorndikian and Wat- 
sonian types of analyses of learning. Indeed, the members of the Gestalt 
School considered that one of its major contributions to psychology was 
theories of learning. It might 
l 8 experiments on apes, significant as they are, 
di many ways more properly classified as experiments in the area 
of thinking or reasoning, rather than learning. However, it has become 
Evian c the experiments under the topic of learning, and we 
sacks jen = summarize them in this chapter. The Gestalt 

ee ry, however, is considered in Chapter V. 
Kóhler's experiments with chimpanzees were carried out at the Uni- 
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versity of Berlin Anthropoid Station on the island of Tenerife (one of 
the Canaries) during the years 1913-1917. The results were published 
in book form in 1925, and a second edition in English was issued in 1927 
entitled The Mentality of Apes (13). The following account has been 
drawn from the latter edition. In this volume Köhler describes five 
types of problems which he employed to test the apes' ability to solve 
complex problems. These were: (1) detour problems; (2) problems 
involving the use of implements; (3) problems in which the animal had 
to make implements; (4) building problems; and (5) problems involving 
imitation. 


Door O (Objective) 


Window 
X (Subject) 


(Redrawn after Kéhler 13.) 


Fig. 6—4. A detour problem. 


ubject to turn away from the goal in 
Order to reach it (see Figure 6-4). In order to be credited with insight 
the animal must, according to Köhler, show evidence of perceiving the 
relationships involved by quickly and smoothly adopting the detour route. 
Köhler describes his human subject’s solution for a similar problem as 


follows (18, p. 14): 


A detour problem requires the s 


nd three months, who had learned to walk alone 
into a blind alley, set up ad hoc (two meters 
and, on the other side of the partition, some 
attractive object was put before her eyes; first she pushed toward the object, 
vet against the partition, then looked around slowly, let her eyes run along the 
lind alley, suddenly laughed joyfully, and in one movement was off on a trot 
round the corner to the objective. 


A little girl of one year a 
a few weeks before, was brought 
Ong, and one and a half wide), 
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12Tn addition to apes, Köhler used a dog, hens, and a little girl as subjects for 


this Problem, 
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up against the obstruction.” Some eventually achieved the solution in 
simplified problems if they extended their running sufficiently to hit 
upon the opening where they could then see a direct route leading to 
the goal. 

The dog and the chimpanzee did exhibit the ability to solve the 
detour problem in an insightful manner. Köhler reports that his sub- 
jects’ behavior clearly reveals the dramatic moment at which insight 
occurs. 

Kóhler's second and third types of problems involved the use of 
ready-made implements and the making of implements. In either case, 
the successful solution to the problems involves the animal’s understand- 
ing of the implement as a tool. For example, if a banana is placed out 
of reach outside the animal’s cage and several hollow bamboo sticks are 
provided inside the cage, then the animal must perceive the sticks in an 
entirely new manner—not as playthings—but as tools which he can use 
as extensions of himself. ‘ 

When Sultan, Kóhler's brightest ape, was confronted with this prob- 
lem he failed at first. He tried to get the banana with one stick, then 
brought a box toward the bars and immediately pushed it away again. 
He next pushed one stick out as far as it would go, took the other stick 
and pushed the first with it until the first touched the banana. Sultan, 
Köhler adds, exhibited considerable satisfaction at this actual contact 
with the fruit. However, despite the fact that Köhler gave Sultan a 
“hint” by putting his finger in the bamboo stick while Sultan watched, 
the animal did not succeed in the course of an hour-long trial. But im- 
mediately after that same trial, in the course of playing with the sticks 
Sultan solved the problem. The following report is by Sultan’s keeper 


who happened to be observing the animal at the critical moment. 


Sultan first of all squats indifferently on the box, which has been left stand- 
ing a little back from the railings; then he gets up, picks up the two sticks, sits 
down again on the box and plays carelessly with them. While doing this, it 
happens that he finds himself holding one rod in eith 


ns t A r her hand in such a way that 
they lie in a straight line; he pushes the thinner one a little way into the 


opening of the thicker, jumps up and is already on the run towards the railings, 
to which he has up to now half turned his back, and begins to draw a banana 
towards him with the double stick. I call the master: meanwhile, one of the 
animal's rods has fallen out of the other, as he has pushed one of them only 
a little way into the other; whereupon he connects them again (18, p. 127). 


In subsequent experiments Sultan solved the problem quickly and was ` 
not confused even when given three sticks, two of which could not be 
fitted together. Kühler reports that the animal did not even try to put 
the inappropriate sticks together. 


We may interpret the significance of this and Similar implement 
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tests as follows. The chimpanzee does not exhibit “pure insight" in solv- 
ing the problem in the sense that he needs no experience with the imple- 
ments before demonstrating their use in an insightful manner. Some 
trial-and-error behavior is a necessary prelude for insight to take place.!* 
Once the animal grasps the problem, he exhibits a high degree of under- 
Standing and good transfer. 

We shall conclude our summary of Kóhler's studies by reporting 
briefly on the box-stacking problem—perhaps the best known of all of 
Kóhler's experiments. The situation confronting the animal is the proper 
utilization of one or more boxes for obtaining a banana, which is sus- 
pended too high for the animal to reach directly or grasp by jumping. 

It turned out that the apes had considerable difficulty with this 
problem, Sultan needed repeated trials and several demonstrations of 
box-stacking by Kóhler before succeeding. But Kohler goes on to argue 
that the animal was actually confronted with two problems in one. First, 
he had to solve the problem of the gap between the floor and the banana. 
Essentially, this was a perceptual problem necessitating the perception 
of the box as a gap filler. The second aspect of the problem was the 
Mechanical one of actually building the box structure, and it was on 
this phase of the problem that the animals experienced the greatest difi- 
culty. They were, so to speak, poor builders. Sultan rather quickly 
demonstrated that he knew how to bridge the gap by dragging boxes 
under the suspended fruit, but he stacked the boxes in so wobbly a 
manner that his structures kept collapsing. It is, after all, unnecessary 
fora chimpanzee to be a skilled builder in his natural surroundings when 
he is so agile in climbing trees. However, several of Kóhler's animals 
eventually managed a three- to four-box tower which remained in place 
long enough for them to scramble up and seize the banana before the 
Structure collapsed. Köhler concluded that the building ia i ipe 
Solved only by trial-and-error, but that the perceptual problem was 


Solved by insight. 


By way of a general summary, let us try to abstract from these ex- 


Periments w e Gestalt psychologists mean by insight. Certainly, 
as Kohler Sma gabe out (13, pp- 22-24), an gee of 
insight is the nature of the experimental situation. The animal must be 
able to see the relationship among all parts of the problem before insight 
Can occur, Köhler criticizes Thorndike’s work on the ed i ia the 
cats in the puzzle boxes were frequently confronted with. Pe de = 
Which a survey of the entire release mechanism was 1mposst e. Kohler 

elieves that the various elements or parts of the problem must be per- 
ceived by the animal or it will be impossible for him to reorganize them 
Into a large whole. 


“8 See Birch (1) for a similar interpretation and an experimental confirmation. 
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Secondly, these experiments clearly point out that insight follows 
a period of “trial-and-error” behavior. This does not mean the "blind, 
random attack” of Thorndike's cats, but a procedure more akin to what 
we might call “behavioral hypotheses" which the animal is trying out 
and disearding. In this connection, the animal's previous experience 
with either the specific elements involved in the problem under attack, 
or with similar problems in the past, is crucial. Past experience with 
similar problems leads to fruitful hypotheses in future problems. 

Third, once the animal solves the problem by insight, there is a high 
degree of transfer to similar problems. Moreover, the animal shows à 
high level of retention and understanding which, of course, makes for 
good transfer. 

Finally, insight is closely related to the animal’s capacity. Not all 
chimpanzees ean solve the same problem. Moreover, there are differ- 
ences among species of animals. It will be recalled that dogs could 
readily solve the detour problem whereas hens could not. No one has 
made an exhaustive study of the matter, but it is doubtful if anything 
akin to "reasoning" or "insight" can be demonstrated lower on the phylo- 
genetic scale than the rodents, and even here the problems must be so 
simple that it is a controversial matter whether they are properly called 
"reasoning" problems in the first plaee (15). 

To conclude, Kóhler's studies of insight lent support to the Gestalt 
psychologists! molar interpretation of behavior as opposed to associa- 
tiomistie and behavioristic elementalism. Kóhler's results were subse- 
quently used to support the contention that learning of the insightful 
variety is essentially a perceptual reorganization or restructuring of the 
psychological field. The animal confronted with a problem is in a state 
of disequilibrium. There is a gap, so to speak, in his psychological field 
which closes at the moment that insight occurs. Thus, an insightful 
solution is analogous to closure in the area of perception, 


Summary and Evaluation 


In this chapter we have attempted to show how philosophical asso- 
onism evolved into experimental associationism and eventually into 
modern learning theory. In our opinion, the two most significant events 
which took place during the period covered in this chapter were the 
experimental investigations of memory by Ebbinghaus and the theoret- 
ical Interpretations of acquisition and forgetting offered by Thorndike. 
Ebbinghaus’ work evolved into the highly active field of verbal learning 
—a field which is essentially functionalistic in spirit. Thorndike’s animal 
research was a part of the developing behavioristic movement which 
favored studies of animal subjects. The tradition of animal research has 
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continued up to the present time among behavioristically oriented psy- 
chologists. However, while contemporary behaviorists in general have 
no fault to find with Thorndike's “trial-and-error” description of animal 
learning, they have been far less sympathetic to his theoretical inter- 
pretation of how learning takes place. Nevertheless, it is something of 
a paradox that Thorndike’s Law of Effect has probably stimulated more 
controversy and research in the area of learning than any other single 
theoretical principle. 

The Gestalt psychologists, as W 
by the field of perception than lear 
by the school is not congruent with the es 


required for studies of the course or progress 
ing. For this same reason, the Gestalt, psychologists found themselves 
m opposition to the traditional associationistic views favored by the 
other schools. However, ignoring evolutionary trends, Kóhler's experi- 
ments on insight, along with his studies on transposition in learning 
diseussed in Chapter IV, are numbered among the classics in the entire 
field of psychology. Moreover, the influence on the Gestalt movement as 
a whole has made itself felt in contemporary learning theories, as will 


be brought out in the next chapter. 


e pointed out, were more attracted 
ning. The molar approach favored 
sentially molecular analyses 
of human and animal learn- 
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Learning: 
Contemporary Trends 


ds of psychology from the systematic 
porary learning stands out in several 
Important respects. First, with perception, learning shares the distinc- 
tion of being one of the most active areas in the entire field of psychology 
in terms of theory development. So extensive is the literature in the 
area of learning that a detailed summary of the outstanding theories alone 
Would require an entire volume. 

Second, the field of contemp 
examples of the evolution of cone 


In any survey of the major fiel 
Doint of view, the area of contem 


orary learning offers one of the finest 
epts in modern psychology. The chief 
Teason for this clear evolutionary trend lies in the fact that contemporary 
earning theories evolved directly from three main sources: (1) nine- 
teenth-century associationism; (2) Thorndike's connectionism ; and (3) 
the strong systematic viewpoints championed by the leaders of the tradi- 
tional schools of psychology. Consequently, the ties that bind modern 
earning theories to their ancestral counterparts are S rt ; 
which link other contemporary areas to their evolutionary origins. This, 
of course, must not be interpreted to mean that learning theory is unique 
this respect. On the contrary, the theme of this book is predicated 
Upon the evolutionary point of view for psychology Le whole. Never- 
eless, in such areas as intelligence, perception, motivation, and emotion, 
Contemporary developments are more revolutionary than is true in the 
eld of learning. 
Third, theories of learning provide excellent examples of what have 


een called “miniature” systems in contemporary psychology. The 
209 
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contemporary learning theorist, in contrast to the leaders of the tradi- 
tional schoois, strives to formulate comprehensive theories in a specific 
area of interest rather than for psychology as a whole. For this reason, 
contemporary learning theorists characteristically formulate elaborate 
sets of assumptions to aid in bridging gaps in our knowledge of the 
learning process, or to facilitate the formulation of empirical laws, which 
when verified, can ultimately be fitted into broader systems that seek 
to embrace the entire field of psychology. 

Finally, contemporary learning theory has tended more and more in 
the direction of reliance on the hypothetico-deductive method. While 
the latter has always been the traditional approach to experimentation 
in all areas of psychology, in practice the early years of experimental 
psychology were characterized by a great deal of “exploratory” experi- 
mentation; and in some areas of psychology exploratory experiments are 
still the rule. However, in the field of learning, theorists are striving 
to design "crucial experiments" which are based on deductions from 
their own or rival theories. The outstanding example of the hypothetico- 
deduetive approach in learning theory is Hull's Systematic Behavior 
Theory, which we shall consider later in this chapter. In this same 
connection, it might be noted that during the past decade learning 
theorists have begun a trend toward the extensive use of mathematical 
models. Mathematies has, of course, always been a part of the hypo- 
thetico-deductive method in the sense that descriptive and inferential 
statistics are the language of experimentation. But the widespread use 
of mathematical models is a recent development—a development, it might 
be added, that is particularly characteristie of learning theory. 

Earlier in this chapter we pointed out the extensiveness of the theo- 
retical literature in learning. The problem immediately arises of selecting 
a limited number of the most significant theories for presentation in the 
space available in a single chapter. Clearly, any choice is to some degree 
both arbitrary and prejudicial. Nevertheless, since choice is a necessity, 
we have selected four theories for presentation here. These are: Edwin 
R. Guthrie's “Contiguity Theory"; Clark Hull's “Systematic Behavior 
Theory”; B. F. Skinner's “Operant Conditioning"; and E. C. Tolman's 
"Sign-Gestalt Theory." Finally, we shall summarize some of the most 
recent trénds in learning theory including developments in the function- 
alistic tradition—a tradition which is no longer represented by compre- 
hensive theories, but which nevertheless is characterized by a highly 
active research program in human verbal learning. 

Our justifieation for selecting the four theories enumerated in the 
preceding paragraph is based on several considerations. First, these 
theories have dominated the contemporary scene for the past several 
decades. The greater part of recent theoretical literature and a large 
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amount of experimental research have stemmed from either the propo- 
nents or crities of these theories. Secondly, it may be noted that our 
selection includes a predominance of behavioristically oriented theories. 
The systems of Guthrie, Hull, and Skinner are completely behavioristic 
in their orientation, and even Tolman’s theory, as will be brought out 
subsequently, is a blend of the Gestalt and behavioristie viewpoints. 
Our bias in favor of behavioristically oriented theories, we believe, is à 
fair reflection of contemporary developments. Learning theory today is 
predominantly behavioristie; and, as we have pointed out previously, 
the process of learning, itself, is observed in responses and thus readily 
lends itself to behavioristie interpretations. 

The foregoing “defense” of our predominantly behavioristic selections 
must not be taken as an implication that there are no important theories 
within the framework of other orientations. We have already mentioned 
the significant body of research that may be broadly labeled functional- 
istic. Inevitably, a great deal of this research is directed toward theory 
testing, though the theories in question are not sufficiently comprehensive 
to be considered as miniature systems. In addition, two recent volumes 
(9, 24) devoted to theories of learning include several well-known sys- 
tems that we have omitted. 

By way of introduction, we should like to outline our scheme for 
the exposition of the several theories with which we shall be concerned 
in the pages to follow. First, we shall indicate the theorist’s over-all 
Systematic position—behavioristic, Gestalt, and others. Second, for each 
theory we shall summarize the chief laws or principles that bear upon the 
Acquisition of learned responses. More specifically, we shall delineate 
the author’s position on the relative role of practice and reinforcement 
(or reward) as determinants in learning. Third, the laws of generaliza- 
tion or transfer will be considered wherever applicable. Fourth, the laws 
of extinction or forgetting will be examined in light of the author's over-all 
Position, Finally, other important variables or laws not included in the 
preceding categories will be discussed briefly. In this way we hope to 
facilitate eross-comparisons between the several points of view which 
are represented. We shall begin our survey with Guthrie's system of 


Contiguous Conditioning. 


Guthrie's Contiguous Conditioning" 


; We have Guthrie's own admi 
Navioristic approach in psychology. 


ssion that he has long favored the be- 

However, the designation "behav- 
1The exposition is based on two primary sources: Guthrie’s Psychology of 
Learning (7) and Cats in a Puzzle Box, by Guthrie and Horton (S). For shorter 
pe of Guthrie's theory see reference numbers (9) and (24). Fora bibliography 
Of critical summaries see (7, p. 81)- 
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iorist” immediately brings to mind Watson and the revolution he directed 
against structuralism and functionalism. In contrast to Watson's icono- 
clastic program, Guthrie’s is a mild-mannered and sober account of an 
associationistic-contiguity theory of learning. Indeed, at first reading 
Guthrie’s theory appears simple and uncomplicated to the point of super- 
ficiality. This effect is heightened by Guthrie’s engaging style and fre- 
quent use of anecdotes and homespun examples. But while the system 
appears simple in the sense that Guthrie (in contrast to most learning 
theorists) makes little use of formal laws, it is anything but simple in the 
range of phenomena it attempts to encompass and in the careful attention 
that Guthrie has given to measuring his position against those held by 
other prominent theorists. But let us turn to the theory itself considering, 
first, Guthrie’s laws of acquisition. 

The laws of acquisition. The framework of Guthrie’s system is 
based on conditioning; consequently, the development of the theory 
centers around the principle of contiguity of stimulus and response. 
Early in his book on learning (7, p. 23), Guthrie makes his position clear 
by announcing his primary and only formal law of learning: “A combi- 
nation of stimuli which has accompanied a movement will on its recur- 
rence tend to be followed by that movement? The implications of the 
two terms, “movement” and “tend,” in the law require further comment. 
As a behaviorist Guthrie is interested in the observable responses of the 
animal or human subjects. Hence movements are the basic data or raw 
material in Guthrie’s system. The use of the qualifying term tend recog- 
nizes the common finding that expected responses do not always appear 
because of a variety of “conflicting” or "incompatible" tendencies. 

Moreover, it should be emphasized that by omission Guthrie makes 
it clear that he does not subscribe to a law of effect or to reinforcement 
as an important condition of learning. In addition, he makes a positive 
statement to this effect, namely, that he finds it unnecessary to postulate 
any kind of “confirmatory” explanation of conditioned associations, 
whether these take the form of Thorndikian satisfiers or reinforcers in 
the sense of drive reduction agencies. In short, learning depends upon 
contiguity of stimulus and response patterns alone. 

Let us pause to illustrate Guthrie’s primary law of acquisition by 
introducing Guthrie and Horton’s experiment on cats in puzzle boxes (8). 
The experiment under consideration involved the use of a puzzle box of 
special design in which the front of the box was made of glass to provide 
for complete freedom of observation and photographic recording. A 
second feature of the box was the inclusion of a special release mechanism 
consisting of a post suspended from the top (or in some models standing 
on the floor of the box). The post was designed in such a way that slight 

2 Italics in original. 


Guthrie’s Contiguous Conditioning 213 


pressure by the animal from any direction caused the door to open. 
Movement of the post simultaneously activated a camera which took 
the cat’s picture at the moment of responding. In order to control the 
animals’ approach to the post’s release mechanism, the cats were intro- 
duced into the box from a starting compartment in the rear. Finally, 
a dish of fish was placed outside the puzzle box. The glass door enabled 
the cat to see the fish at all times? Let us follow a typical animal’s 
progress in escaping from the box. 

Guthrie tells us that upon entering the puzzle box the cat exhibited 
the traditional “trial-and-error” behavior to be expected of cats that 
have found themselves in psychologists’ puzzle boxes since Thorndike’s 
Pioneer studies of this variety of behavior. To quote Guthrie: 


In general the cats, on being admitted to the box, paused at the threshold, 
entered cautiously, proceeded to the front door and clawed, sniffed, looked about. 
Any outstanding features such as the crack around the door got attention and 
were pushed at or bitten at. Approximately an average of fifteen minutes was 
Spent in such exploratory behavior. This meant many excursions about the box. 

Eventually most cats did something that moved the pole and opened the 
escape door. The noise of the door was followed by the cat’s looking at the door 
and then (usually) by its leaving the box through the open door (7, p. 265). 


struck by several features of the cats’ 
behavior. First, there was a strong tendency for the animals to repeat 
the precise movements leading up to and including the escape movement. 
Some cats exhibited several “routines” or sequences of movements during 
the early trials, but typically settled on one routine during the latter 
phases of the experiment. Guthrie and Horton call the tendency for the 
animal to repeat successful movement patterns “stereotypy.” Figure T 
taken from original photographs shows the stereotyping of one animal's 
Tésponses during the course of a series of trials. The significance of 
this repetitive behavior is interpreted by Guthrie and Horton as strong 
evidence in favor of contiguity learning. The pattern of escape move- 
ments is repeated because it removes the animal from the box, thereby 
Preventing new and contradictory associations from being formed. 

In some of their animal subjects, Guthrie and Horton occasionally 
found new patterns of behavior which involved the appearance of entirely 
new solutions, Such idiosyncrasies are also accounted for by the prin- 


ciple of contiguity. Evidently, because the animal entered the puzzle 
Compartment from a slightly different direction or angle, thereby setting 


Up new proprioceptive and externa 


Guthrie and Horton were 


] stimuli patterns, a new learning situa- 


3 The student should compare the design of the Guthrie-Horton box to Thorn- 


dike’s, See page 184. 
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T4 T T-3 T-4 


Fig. 7-1. The stereotyping of a single cat’s responses over 20 trials in the 
puzzle box. From trial 5 on, the animal uses its rear leg or tail to activate the 
release mechanism. Reproduced from tracings of original photographs made 
at the time of release. (From Guthrie and Horton 8.) 


tion requiring a new escape response was involved in these cases. The 
animal then went on to repeat the new sequence rather than the old; 
the latter, in effect, had been unlearned by the acquisition of the new 
pattern of responding. Guthrie and Horton believe that the priority 
of new over old responses supports the principle that associations reach 
their full associative strength upon the first pairing. In other words, 
learning is complete in one trial! 
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P n and Horton believe; learning occurs on the first suc- 
à al, why, it may be asked, are so many trials necessary in the 
typical animal learning situation? The answer, Guthrie believes, lies 
along these lines: First, the simplest learning situation is, in reality 
highly complex. Second, there are many stimuli confronting the animal, 
Some arise from external sources, others from proprioceptive organs in 
the animal's own muscles, tendons, and joints. Guthrie argues that 

every action performed by the eat in the puzzle box is conditioned on 
the contemporary cues from the eat's own movements from the box and 
other external stimuli" (7, p. 271). Therefore, following the initial sue- 
cessful trial, the cat repeats the entire routine, including “errors” or 
irrelevant movements as well as the “eorrect” response. That irrelevant 
movements are gradually eliminated in favor of the increasingly stereo- 
typed correct response is the result of relearning. The observer sees the 
cat shortening the time of escape, reducing irrelevant movements, and 
attaching the appropriate movement to the appropriate cue. Any given 
correct movement is learned on the first occasion it occurs, but with each 
new trial some movements drop out if they are not recurrent or essential 
to the action pattern. 


" Guthrie presents the followi 
or the simple act of entering one's home: 


ng example of how this might take place 


gaged in any one of those repeated action series 
as entering Our home, the first occasion 
dventitious stimuli. 'The postman 
with him; the dog greets us at the 
ariable elements in the situation and 


ties Le example, we are en 
bem to stereotyped habit, such 
is len id many movements dependent on à 
Mood: ing and we stop to exchange & word 
: and we respond to him. These are v l 1 
responses to them are generally eliminated from our final habit series. These 
adventitious acts tend to be repeated, and are sometimes a part of the stereo- 
typed habit, but they are eliminated if successive home-comings offer other 
Stimuli that break them up, or if some of the external stimuli on which they 
depended are lacking. On the second home-coming the serial tendency to stop 
Where we chatted with the postman gives way to our response to the sight of the 
entrance. We are not on this occasion looking at the postman. All that is left 
1S the trace of the previous action which is à reminder of our meeting. We may 


think 
hink of the postman (7, p- 109). 


ne puzzle box is judged by the external ob- 
when the animal's performance is a smooth 


Sequence of the essential aets involved in the problem. In effect, the 
?nimal has eliminated all those associations which, from the observer's 
Point of view, are useless. Thus, practice results in improvement only 
im the oniteone of learning but does not affect the strength of any given 

ing to typewrite, 


association, With highly complex skills, such as learnt 


ser Similarly, the eat in tl 
Tver to “have learned” only 
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drive an automobile, or play basketball, there are so many movements 
which must be attached to their appropriate cues that the learning of 
the tasks takes many trials. 

To summarize Guthrie's theory up to this point, we may reiterate 
his position that learned responses become associated with stimuli both 
external and internal. Such associations reach full strength on the first 
occasion that they oceur. When the original stimulus pattern is repeated 
there is a tendency for the response to be repeated, provided fatigue or 
distractions do not interfere, Finally, as the cats in the puzzle box 
demonstrated, stereotyping of responses (especially those most intimately 
associated with the act of escape) occurs as a result of the elimination 
of irrelevant or adventitious responses. 

The role of reward and punishment. We must now turn to the place 
of reward and punishment in Guthrie's theory. It will be recalled from 
the preceding description of the puzzle-box experiment that a dish of 
fish was placed outside the box. At the same time we also indicated that 
Guthrie does not subscribe to the Law of Effect or to reinforcement as 
a necessary condition of learning. The cat learns the correct movements 
by S-R contiguity. What, then, is the role of reward? Rewards, accord- 
ing to Guthrie, serve to prevent the animal (or human subject) from 
engaging in behavior patterns which could break up previously learned 
patterns. Therefore, if it were feasible to do so, putting the cat in a 
“cataleptic trance” the instant the animal escaped from the box would 
be just as effective in preventing forgetting as allowing it to eat the 
salmon. The act of eating the fish keeps the cat from moving about and 
establishing new (and possibly disruptive) S-R connections. In sum- 
mary, then, the effect of reward is the purely mechanical one of prevent- 
ing unlearning. It might be noted in this connection that Guthrie and 
Horton observed that their cats often failed to eat the fish. 

This raises the related problem of the role of 
learning. Why, it might be asked, make the animal hungry in the first 
place? "The answer lies in the fact that the hungry animal is the more 
restless animal whose higher rate and greater variety of responses are 
more likely to lead to movements which, in turn, will result in escape. 
Thus, drive for Guthrie does nothing more than energize behavior in a 
general way. It has no place in his learning system other than as an 
over-all regulator of behavior, 

Transfer. Guthrie’s position on transfer i 
Thorndike's. It will be recalled 
terms of identical elements. 


drives or motives in 


s virtually identical with 
that Thorndike envisioned transfer in 
erms If, according to Thorndike, two learning 
situations, A and B, have elements in common, then transfer from A to B 
can occur. Guthrie deals witl 


i ; h the problem of transfer in much the same 
way. If certain stimulus-response relationships are identical from one 
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situation to another, then and only then is there a possibility of 
transfer. 

In this same connection, it should be emphasized that Guthrie lays 
great stress on proprioceptive cues in skill learning. He argues that the 
learner carries over proprioceptive cue patterns from one learning situa- 
tion to another. Because of this, there is always the possibility of positive 
transfer when previously learned proprioceptive response patterns are 
appropriate in the new learning situation. Clearly, in those cases where 
such S-R behavior patterns are inappropriate, interference effects or 
negative transfer will occur and learning will be hindered. In extreme 
cases learning would be disrupted altogether. 

In elaborating on the problem of transfer, Guthrie devotes an entire 
chapter in his Psychology of Learning (Chapter IV) to time factors in 
conditioning. The latter, he believes, are important in transfer. The 
burden of Guthrie’s argument is that conditioning theory has greatly 
overemphasized the importance of the traditional conditioned stimulus 
(CS) and its associated external stimuli as the cues responsible for elicit- 
ing the response. Guthrie, on the contrary, believes that movement- 
produced stimuli (proprioceptive stimuli) are far more important in ac- 
counting for associations (especially remote and generalized associations) 
than are external cues. In many ways Guthrie’s position is reminiscent 
of Watson’s earlier account of maze learning (see page 201), and in 
another sense is in line with the recent emphasis by the cyberneticists 
on the importance of “feedback” in learning (see page 407). . 

Forgetting. Psychologists who base their accounts of learning on 
Conditioning theory distinguish between extinction and forgetting. Ex- 
tinction, according to Pavlovian theory, is brought about by repeated 
honreinforced trials. In such cases CS gradually loses its power to evoke 
CR. Forgetting, on the other hand, is typically considered to be the 
result of disuse. However, many psychologists find disuse per se inade- 
quate to account for forgetting, since this explanation of forgetting 
implies fading with the mere passage of time. The critics of the disuse 
theory argue that time is not a process or force that accomplishes any- 
thing. Rather, it is what goes on in time that weakens or obliterates 


memory traces 
: tion in favor of conditioning, Guthrie does 


Despite his general orienta c 
not agree that extinction results from nonreinforced practice or forgetting 


from disuse. In regard to extinction, it will be recalled that Guthrie 

; hioc 
does not subseribe to reinforcement theory; consequently, "extinction" 
Simply has no meaning in Guthrie’s system. However, forgetting and 


the related problem of breaking undesirable habits are treated at consid- 
se new learning takes the place 


erable length. Forgetting occurs becau 
4See the discussion of Hull’s system, page 231. 
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of what has been previously learned. If an established S-R connection 
is not displaced by a new association it will persist indefinitely. To 
support his position, Guthrie cites the stability of conditioned responses 
in dogs—responses which may last for months. Provided the dog is not 
subjected to bells, buzzers, tuning forks, or other stimuli similar to those 
used in conditioning experiments, there is nothing in the dog's normal 
routine to expose him to new learning which could interfere with what 
he has previously learned in the relatively artificial laboratory situation. 
Similarly, Guthrie points out that certain human skills such as are in- 
volved in skating or swimming may persist over years of disuse simply 
because nothing occurs to interfere with them. 

Breaking habits. A problem that is closely related to the process 
of forgetting is that of unlearning undesirable habits. Life is full of 
instances where the individual's goal is to get rid of habits rather than 
to acquire them. New Year's is the traditional time for a tongue-in- 
cheek self-renunciation of pleasurable but harmful activities, However, 
on a more serious level, the parent, clinici 
frequently desire to "break bad habits" in those under their control. 
Guthrie has long been interested in such practical applieations of learn- 
ing theory to problems in the guidance and control of behavior. Indeed, 
he conceives of much of the "undesirable behavior of the nervous break- 
down, the anesthesias, paralyses, compulsions, ties, seizures, that make 
life a burden to the psychoneurotic” as habits (6, p. 71). 

Although Guthrie's analysis of the problem is too extensive to do 
justice to here, we shall briefly outline the substance of his argument, 
For a complete discussion of this interesting application of learning 
theory, the reader should consult Guthrie's books (6, Chapters V and 
VII; 7, Chapter XI). 

Essentially, the fundamenta 
the cues that initiate the undesir 


an, animal trainer, and teacher 


g. The final technique 
ith a mutually contradictory 


5 Compare to Watson’s “conditioning” of Albert, pages 368-369. 
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response. Guthrie exemplifies this with the rather macabre example of 
tying a dead chicken around the neck of a dog guilty of habitually 
chasing ehiekens. The animal's violent reactions under these conditions 
will result in the development of an avoidance response. 

Conclusion. Because of the limitations of space, many aspects of 
Guthrie's system of contiguous conditioning have been neglected in our 
highly condensed summary. However, within the limitations intrinsic 
to an aecount such as this, we have attempted to present the broad 
outlines of the theory. 

By way of recapitulation, we may re-emphasize Guthrie's behavior- 
istie orientation and the grounding of his theory in the principles of 
conditioning. However, we found that Guthrie either sharply limits the 
applicability of conditioning theory or modifies most of the traditional 
laws. The principle of contiguity is accepted outright and forms the 
basis of his system. Reinforcement is rejected entirely in the sense that 
it was employed by Pavlov to account for the strengthening of learned 
responses. Proprioceptive patterns are emphasized in favor of the 
traditional CS or external stimuli, though the latter are by no means 
neglected. Transfer, too, is treated outside the bounds of traditional 
Conditioning theory by considering it not in terms of stimulus generali- 
zation, but as the earrying of previously learned appropriate cue-response 
associations into new learning situations. Finally, forgetting 1s consid- 
ered as unlearning, which results from the acquisition of new responses 
that are incompatible with the old responses. "e 

In conclusion, we should like to point out that in his Psychology 
of Learning Guthrie devotes a great deal of discussion to the practical 
exemplification of the basic principles upon which the system is founded. 
In addition, detailed eriticisms are included of a number of rival theories, 
Such as Hull's, Skinner's, and Tolman’s. These alternative m are 
cross-compared and measured against Guthrie's own position. 


Hull's Mathematico-Deductive Theory 


Clar i ming theory represents th 
Hull eins it irse his ita in preliminary form as early as 1915, 
and at the time of his death in 1952 the system was still incomplete. 
By 1943 the theory was in à sufficiently advanced stage ior Hull to 
Publish it in book form in a volume entitled Principles of Behavior. 


(A mathematical exposition of the theory by Hull and his associates 


e work of a lifetime. 


" " 7 Toek 

* A further elaboration of Guthrie's system has been presented by V. W. V pes 
Who, in a series of articles (30, 31, and 32), has attempted to formalize the system into 
à series of mosfntates In ieee same reports Miss Voeks includes the results of 


[eh 
perimental tests of the postulates. 
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had been published several years earlier, in 1940.) In 1951 Hull pub- 
lished a revision of his system entitled Essentials of Behavior, and in 
1952 the final publication, A Behavior System, appeared posthumously. 
Hull had planned an additional volume in which he intended to report 
continued extensions of his theory to the analysis of social phenomena, 
As a result of Hull's death before the completion of his plans, the system 
remains unfinished in the sense that its author hoped to apply the basic 
theory to a wide range of behavioral phenomena not covered in the latest 
statement of the system. Because Hull's System remained in a con- 
tinuous state of evolution, it is, of course, impossible to present it in 
definitive form. However, in practice, this is not an insuperable ob- 
stacle for the simple reason that no system is ever “finished” in a literal 
sense except those systems that no longer have any proponents who are 
engaged in research. Such systems are extinct, 

By far the most serious barrier to an understanding of Hull’s system 
is its intrinsic difficulty. Because Hull was deeply impressed by the 
Newtonian approach to understanding natural phenomena, he employed 
the mathematico-deductive method in formulating his basic theory of 
learning. The theory is presented as a set of highly integrated postulates, 
theorems, and corollaries. These are stated in both verbal and mathe- 
matical form, As Hull continued to revise the system, he extended it 
into more and more complex areas of learning. As a Consequence, the 
final volume, A Behavior System, is a work of forbidding difficulty and 
is virtually impossible to present in a highly condensed form without 
considerable “translation” and simplification, However, despite a great 
deal of simplification it is doubtful that the reader without a wide back- 
ground in both learning theory and mathematics is in a position to 
understand the Behavior System." 

Because it seemed highly desirable to include Hull's system in some 
form in this introduction to systematic psychology, 


we have chosen to 
base our exposition on the Principles of Behavior, 


which, while more 


7 As pointed out in the text, the beginner will find the 
(10) the least difficult of 


. -deductive Theor Rote 
Learning (13) by Hull and his associates i i i deae 


It is considerably more difficult than 


j the verbal expositions, For 
eis 2 eee pacent may consult Hilgard (9), whose summary is based on 
the Behavior System; sgood (16), based on the earlier KS; 
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integrated and logically deduced set of postulates, there is considerable 
risk in any attempt at simplification, since both the precision of the 
original language and the originator’s symbolization are necessarily 
sacrificed for the sake of simplicity. However, after we have summarized 
the major tenets of the original core theory, we shall attempt to indi- 
cate the major areas in which Hull sought to extend his theory and at 
the same time point out any major changes in the fundamental postulates. 
In this way it will be possible to present Hull's theory without unduly 
sacrificing the precision which Hull himself believed to be one of his 
most important contributions. At the same time it should be possible 
for the serious student with this introduction as a background to consult 
the primary sources or more advanced secondary sources. 

The background of Hull’s system. In attempting to understand a 
closely integrated deductive system of learning such as Hull's, it is im- 
portant to know something of the author’s general orientation to system 
building as well as those background influences that shaped the sys- 
tem, With regard to the former, Hull himself has provided a statement 
of the principles upon which his theory is predicated. In the first two 
chapters of Principles of Behavior, Hull discusses the nature of theories 
in general and the nature of his own system in particular. 

Hull makes it clear that theory, as he employs the concept, means 
“a systematic deductive derivation of the secondary principles of observ- 
able phenomena from a relatively small number of primary principles or 
Dostulates, . . .” (10, p. 2)- Hull goes on to exemplify his definition of 
a deductive theory by pointing out that the various principles and 
corollaries of Euclidean geometry are derived from a few definitions and 
axioms. On a more advanced level, Hull cites Newton's brilliant deduc- 
tive system of celestial mechanics, formulated on the basis of seven 
definitions and three laws of motion. In support of the validity of such 
systems, Hull points out that many of Newton’s deductions explained 
à number of astronomical phenomena that had been observed for cen- 
turies but which were never fully understood, such as the procession of 
he equinoxes. 

It must be emphasized that 


the deductive method employed by 
Newton and favored by Hull for psychology does not begin with certain 
asic, well-established laws that have been previously derived from 
eXperimental observation. Hull strongly emphasizes that generalizations 
Made on the basis of empirical observation are always uncertain. Every 
empirical observation of a given phenomenon only increases the prob- 
ability that future observations will duplicate the original results. One 
might, he points out, conclude that all heavenly bodies are spherical after 
Coking at the moga. While observation of the sun and a few planets 
Might strengthen the conviction that all celestial objects are spherical, 
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there may be many heavenly bodies as yet unobserved which are not 
round. 

Hull does not, of course, deny the utility of observed data. Rather, 
deduction and empirieal observation go hand in hand in theory building. 
Hull conceives the role of empirical observation to be that of a check 
or test on the validity of the initial postulates formulated by deduction. 
Thus, the postulates in a hypothetico-deductive system are verified, dis- 
carded, or modified depending upon the outcome of experiments designed 
to test the validity of the original assumptions. Clearly, Hull strongly 
favors the traditional method of the physical sciences and their ally, 
mathematies. 

As applied to psychology, the hypothetico-deductive method con- 
sists of postulating intervening variables. As we pointed out earlier 
(page 160), intervening variables are O factors or unobservable entities 
which the psychologist employs to account for observable behavior. Since 
intervening variables are functionally related to both certain antecedent 
conditions, on the one hand, and observable responses, on the other, then 
the hypothetico-deductive method in psychology demands a hierarchy 
of intervening variables that are logically interrelated, noncontradictory, 
and experimentally verifiable. The antecedent conditions (A factors) can 
be manipulated as independent variables to observe their effects on 
behavior (R factors). In diagrammatic terms: A—f—(0O)—f—R. 

In addition to his admiration for Newton and the hypothetico- 
deductive method, Hull also expresses his indebtedness to Pavlov and 
Darwin. Hull was profoundly influenced by Pavlov’s writings when 
they first appeared in the United States, Pavlov's behavioristie ap- 
proach, his statement of conditioning principles in terms readily ad 
able for the formulation of additional hypotheses 
of empirical research were all factors which 
toward utilizing conditioning principles in the 
theory. 


apt- 
, and his careful program 
favorably disposed Hull 
elaboration of his own 


Hull was also influenced by Darwin as revealed by his concern with 
providing a foundation for learning-theory system in the fr 
organismic-environmental interaction. 
his system could aecount for the basic laws involved in the “social” 
behavior of various species; that is, he sought to discover the primary 
principles of behavior valid alike for man and beast in their interactions 
with the physical world and the world of living organisms, 

With this introduction to Hull’s over-all orientation in mind, let, us 


turn to the System itself, following our plan of considering first the laws 
of acquisition followed by the laws of reinforcement, extinction, transfer, 
and the like. 


amework of 
Indeed, Hull hoped to show that 
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Laws of acquisition. Hull lays the groundwork for his laws of 
acquisition by anchoring his system in the neurological substrata of 
behavior. Adaptive behavior can occur only if the organism is aware 
of his environment through receptor activities which are conducted inward 
to the central nervous system over peripheral nerves. Upon arriving in 
the central nervous system, impulses are routed to the proper muscular 
and glandular organs, thereby eliciting adaptive behavior. However, the 
brain is not a simple bundle of in and out pathways which invariably 
produce a given response to a given stimulus. If this were the case, 
there would be little variation in behavior. Instead, neural impulses 
interact, and neurons sometimes discharge spontaneously ; both processes 
result in variability of behavior. 

In order to take the stimulus or antecedent conditions into account, 
as well as the possibilities of central nervous interaction, Hull’s first two 
postulates are concerned with (1) afferent impulses essential for the 
appreciation of stimuli and (2) central nervous interaction. Postulate 1 is 


stated as follows (10, p. 47): 
POSTULATE 1 


When a stimulus energy (S) impinges on a suitable receptor organ, an 
afferent neural impulse (s) is generated and is propagated along connected 
fibrous branches of nerve cells in the general direction of the effector organs, via 
the brain, During the continued action of the stimulus energy (S), this afferent 
impulse (s), after a short latency, rises quickly to a maximum of intensity, fol- 
lowing which it gradually falls to a relatively low value as a simple decay function 
of the maximum. After the termination of the action of the stimulus energy (S) 
9n the receptor, the afferent impulse (s) continues its activity in the central 
Dervous tissue for some seconds, gradually diminishing to zero as a simple decay 
function of its value at the time the stimulus energy (S) ceases to act. 


lis postulating that sensory impulses generated 
sue rapidly, but the effects gradually 
gether when stimulation has ceased. 


. In simpler terms, Hul 
receptor organs excite nervous tis 


decrease and eventually die out alto I 
The most significant concept in the postulate is that of the gradual decay 


of nervous excitation. This slow decay allows for the possibility of asso- 
Ction by contiguity. Thus, even though thunder follows lightning, 
association of thunder with lightning is possible, since the nervous exci- 
tations generated by the lightning persist for some time and thereby allow 
ìt to be experienced contiguously with the subsequent thunder. In condi- 
tioning, much the same process occurs. The excitations from CS persist 
ong enough for them to overlap with those generated by US. 
The second postulate, which deals with afferent neural interaction, 


1S given as follows (10, p. 47): 
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POSTULATE 2 


All afferent neural impulses (s) active in the nervous system at any given 
instant, interact with each other in such a way as to change each into something 
partially different (š) in a manner which varies with every concurrent associated 
afferent impulse or combination of such impulses. Other things equal, the magni- 
tude of the interaction effect of one afferent impulse upon a second is an increasing 
monotonie function of the magnitude of the first. 


More simply, sensory impulses occurring together interact, and in the 
process of interacting, modify each other. The manner in which impulses 
are modified varies with any given set of impulses whether these occur 
in simple pairs or in combinations. The degree to which one impulse 
influences another depends upon the strength of the first. 

The importance of postulate 2 lies in the fact that it allows for the 
synthesizing effects of cortical processes, thus permitting Hull to deal not 
only with patterns of stimuli, but also to account for those configura- 
tional problems to which the Gestalt psychologists devoted so much 
attention. For example, if one fixates a small yellow square against a 
gray background, the resulting color experience is quite different from the 
sensation resulting when a yellow square is fixated against a blue back- 
ground. More generally, combinations of stimuli are continually bom- 
barding our receptors, but the effects are not isolated in our nervous 
System. Rather, each stimulus influences every other because of the 
resulting neural interaction. 

Hull goes on to relate his system to needs by arguing that the 
general function of effector systems is that of bringing about need 
satiation. However, because environmental conditions vary a great deal, 
no one response ean always be guaranteed to bring about needed relief. 
Consequently, Hull postulates that organisms are capable of demonstrat- 
ing “hierarchies of response" in problem situations, thus ensuring a range 
of varied activities which have a high probability of successfully reducing 
needs. In postulate form the principle is stated as follows (10, p. 66): 


POSTULATE 3 


Organisms at birth possess receptor effector connections (sUr) which, under 
combined stimulation (S) and drive (D), have the potentiality of evoking a 
hierarchy of responses that either individually or in combination are more likely 
to terminate the need than would be a random selection from the reaction poten- 
tials resulting from other stimulus and drive combinations. 


This postulate might be exemplified by the behavior of the excised fetal 
guinea pig described by Carmichael (2). If the animal (which is kept 
alive in a warm saline solution) is stimulated by touching its cheek with 
a horse hair, it will make avoidance movements with the entire head 
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region. If the stimulus persists, the animal will make brushing move- 
ments with its paws, and finally under continuing stimulation will swim 
away with its attached placenta. Here, indeed, is a remarkably adaptive 
hierarchy of responses. 

Thus far we have been examining the groundwork Hull lays for what 
may be regarded as the most basic postulate in his system, postulate 4. 
Following our usual plan we shall quote the postulate as originally given 
by Hull followed by a simplified statement (10, p. 178). 


POSTULATE 4 


. _ Whenever an effector activity (r — R) and a receptor activity (S — s) occur 
in close temporal contiguity (;C,), and this 3C, is closely associated with the diminu- 
tion of a need (G) or with a stimulus which has been closely and consistently 
associated with the diminution of a need (G), there will result an increment to 
a tendency (AsHp) for that afferent impulse on later occasions to evoke that 
Teaction. The increments from successive reinforcements summate in a manner 
Which yields a combined habit strength (sr) which is a simple positive growth 
function of the number of reinforcements (N). The upper limit (m) of this curve 
of learning is the product of (1) a positive growth function of the magnitude of need 
reduction which is involved in primary, Or which is associated with secondary. 
reinforcement; (2) a negative function of the delay (¢) in reinforcement; and (3) (a) à 
Negative growth fünetio of the degree of asynchronism (t) of S and R when both 
are of brief duration, or (b), in case the action of S is prolonged so as to overlap 
© beginning of R, a negative growth function of the duration (i^^) of the continu- 
Ous action of on the receptor when E begins. 
component parts, first con- 


Let us break this postulate into its two 


sidering that aspect which deals with temporal contiguity as an important 


condition of learning, and secondly the part that is concerned with the 
, 


role of reinforcement. In simplified form the first part of postulate 4 
States that habit, or more precisely habit strength, which is the Hullian 


intervening variable for learning, depends upon close temporal contiguity 
Of the receptor and effector activities involved. In essence, Hull is simply 
Patterning this aspect of his postulate on the familiar conditioning 
‘Xperiment where CS (bell) must be closely associated with UR (saliva- 
ìon to food) before conditioning can occur. However, it must be empha- 
Sized that, while contiguity is & necessary condition for learning, it is not 
à sufficient condition Consequently, we must next consider the critical 
Tole of Xéhslorssment: contained in the statement of the postulate. 

. Hull distinguishes between primary and secondary reinforcement. 
‘mary reinforcement, as Hull originally formulated the concept, is a 
TOCess of need reduton The animal that jumps from a charged grid 


8 * 
tive Hull Subsequently changed his mind and defined 
Stimulus reduction. See page 235. 


b 


primary reinforcement as 
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into a "safe" area, as one of a number of possible reactions to the shock, 
quickly establishes the habit of jumping and no longer exhibits the variety 
of other responses typical in such situations, such as urination, biting the 
bars, trying to climb the walls, and the like. The jumping reaction is 
reinforced because it is closely followed by need reduction, the need in 
this case being to avoid the injurious effect of the shock. Similarly, food 


in Pavlov's conditioning experiment is a primary reinforcer because i 
reduces the animal's need for food. 
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Fig. 7-2. A diagrammatic representation of habit strength as a function of 
successive reinforcements. (From Clark L. Hull, Principles of Behavior. Copy- 


right, 1943, D. Appleton-Century Co., Inc. By permission of Appleton-Century- 
Crofts, Inc.) 


Secondary reinforcement results when stimuli closely associated with 
primary reinforcement become effective in reducing needs. 'The infant, 
for example, ceases crying when it is fed. But because the mother 
typically picks up the infant and “cuddles” it during the process of 
feeding, the cuddling stimuli become associated with the primary rein- 
forcement. (food), and after a number of such experiences the infant will 
cease crying upon being pieked up. The cuddling, then, may be said to 
have become a secondary reinforcer. 

Turning to the aspect of the postulate which deals with habit 
strength, Hull specifies the manner in which summation of increments of 
habit strength depend upon repetitions of reinforcement. 
three variables which limit habit stren 
from Hull (10, p. 116) 


In addition, 
gth are stated. Figure 7-2, taken 
; Shows a theoretical representation of habit 
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strength as a function of successive reinforcements. The curve is a 
typical negatively accelerated learning curve in which the gains are ini- 
tially high and gradually diminish with successive reinforcements. A 
word of explanation is in order with regard to the stepwise growth af the 
curve; this Hull attributes to the fact that each reinforcement is a unit 
and is therefore theoretically indivisible in its effect on learning. 

d limit of habit strength depends upon: (a) the magnitude of need 
im em ( b) the delay between response and reinforcement; and (c) the 
€ erval between the conditioned stimulus and the response. The 
Li le of magnitude of need reduction theoretically operates as follows: 
iis es the quantity and the higher the quality of reinforcement, 
vete ner the upper limit of the curve of habit strength. Delay in 
hat eons is negatively correlated with habit strength, which means 

the longer reinforcement is delayed, the weaker its effect. 


si 
imultaneous Delayed Trace Backward 
CR 


PEERS 
SN 
ES 


he Temporal relationships in conditioning. (Reprinted from Elements 

the UM by David Krech and Richard S. Crutchfield, by permission of 

idi Publisher, Alfred A. Knopf, Inc. Copyright 1958 by David Krech and 
hard S. Crutchfield.) For explanation see text. 


in conditioning is complex. Let 
e various possibilities involved. 
ally employed in experimental 
trace; (4) backward. In 
presented at the same time 
In the delayed conditioned 
a few seconds up to a minute 
a few seconds. In trace con- 
a brief delay US follows; 
fore CS. These relationships 


ü The problem of temporal patterning 
i approach it by reviewing briefly th 

cone are four temporal patterns norm 
ei (1) simultaneous; (2) delayed; (3) 
and taneous conditioning, CS and US are 
res continue together until CR occurs. 
a onse, CS is presented anywhere from 

dition US and may continue with it for 
and ning, CS is presented first, then after 
in backward conditioning, US is given be 


ar 
ne shown diagrammatically in Figure 7-3. 
Without attempting to go into the detailed findings on the relative 


2: ciency of the various time patterns—a problem to which Hull devotes 
" entire chapter—we shall simply indicate that conditioning is most 
Mee When US follows the onset of CS, as is true in delayed and trace 
ing n 1f, however, the separation of CS and US in trace condi- 
ing is too great, then habit strength is adversely influenced. 
With this discussion of the role of contiguity, primary and secondary 
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reinforcement, and temporal patterns in conditioning, we have come to 
the core of Hull's theory: The basic condition under which learning takes 
place is contiguity of stimuli and responses under conditions of rein- 
forcement. Because of its emphasis on reinforcement, Hull's has been 
called a “need reduction" theory in contrast to Guthrie's contiguity theory 
and Tolman's, which is known as a cognitive theory (see page 252). The 
student should also compare Hull's reinforcement principle to Thorndike's 
Law of Effect (pages 186-187) and to Carr's theory of adaptive learning 
(pages 194-195). Finally, we would like to point out that, while Hull's is 
a behavioristie theory, his use of the intervening variable of reinforce- 
ment represents a departure from a strict behavioristically oriented S-R 
psychology. Watson surely would have objected to the O factor of 
reinforcement on the same grounds that he objected to consciousness, 
sets, motives, and other “unobservables.” 

In postulates 6 and 7° Hull relates drives to learning by stating 
that drives activate effective habit strength into “reaction potentiality” 
(sEg). In essence, this means that learned habits are evoked only in the 
presence of drives, or, in short, that drive regulates performance. In 
Hull’s terms, the two postulates are stated as follows (10, p. 253): 


POSTULATE 6 


Associated with every drive (D) is a characteristic drive stimulus (Sp) whose 
intensity is an increasing monotonic function of the drive in question. 


POSTULATE 7 


Any effective habit strength (sg) is sensitized into reaction 
(sEn) by all primary drives active within an organism at a given time, 
tude of this potentiality being a product obtained by multiplying an 
function of sHp by an increasing function of D. 


potentiality 
the magni- 
inereasing 


Since the original wording of postulates 6 and 7 is relatively simple, 
we need only emphasize that the magnitude of reaction potential is à 
multiplicative function of drive and habit strength. If, therefore, drive 
is zero, reaction potential will be zero. -If drive is maximum, reaction 
potential will be high—how high depending, of course, on habit strength. 
Finally, we might note that because drives carry characteristie stimulus 
patterns (postulate 6) the animal can learn to discriminate on the basis 
of drives. 

Let us illustrate the factors given in postulates 6 and 7 in terms of 
simple examples. A rat that has been conditioned to press a bar in order 
to obtain a pellet of food will be stimulated to respond by a high level 

® Postulate 5 deals with transfer and wil 


ll be considered in the next section in 
order to preserve our announced outline of topics, 
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of drive, while the satiated animal will give few responses irrespective 
of how well he may have learned the bar-pressing habit. If the learning 
Situation demands discrimination, as is true in the case of a T-maze in 
Which the animal when hungry must turn right for food and when thirsty 
must turn left for water, then the stimuli associated with these visceral 
drives will evoke the proper response in proportion to the strength of the 
drives and the degree of effective habit strength. 

Transfer. Conditioning theorists prefer to speak of generalization 
rather than transfer. The concept of generalization stems from the 
classical Pavlovian conditioning experiment in which the animal, after 
having been conditioned to respond to a certain stimulus, will respond 
to similar stimuli. In general, the greater the similarity between the 
stimuli, the greater the magnitude of the generalized response, and the 
more dissimilar the stimuli, the weaker the response. Consequently, there 
18 a gradient of generalization which is directly related to the degree of 
Similarity of CS and the generalization stimulus. Hull’s fifth postulate 
expresses the relationship as follows (10, p. 199): 


POSTULATE 5 


The effective habit strength sHp is jointly (1) a negative growth function of 
the strength of the habit at the point of reinforcement (S), and (2) of the magnitude 
9f the difference (d) on the continuum of that stimulus between the afferent impulses 
of $ and s in units of discrimination thresholds (j.n.d.'s); where d represents a 
qualitative difference, the slope of the gradient of the negative growth function 
18 steeper than where it represents à quantitative difference. 


In simplified terms, postulate 5 states the relationship already discussed 
m the preceding paragraph. In addition, we might note that Hull 
attempted to quantify the relationships in terms of just noticeable differ- 
ence thresholds and to present empirical data (10, p. 201) in support of 
is contention. We need not be concerned with this purely quantitative 
Aspect of Hull's fifth postulate here. i 
The Fes cir inhibition, extinction, and forgetting. Thus far we 
have discussed the critical role of contiguity and reinforcement in habit 
Strength. However, common experience tells us that. the presence of 
adequate habit strength and drive is sometimes insufficient to assure an 
effective reaction, There are occasions when inhibition may prevent the 
®*Ppearance of an otherwise readily evoked response. If, for example, an 
animal has been responding for à long period of time ina conditioning 
Xperiment, fatigue will set in. In and of itself fatigue will generate a 
orm of inhibition which Hull calls reactive inhibition, and the animal 
will cease to respond. If an arbitrary stimulus is presented at the same 
time that the response is gradually diminishing because of fatigue, condi- 
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tioned inhibition will develop, and the associated stimulus will become 
capable of inhibiting the response. Because of the ever-present factor of 
variability in behavior, Hull also postulates that inhibitory potentials 
oscillate from instant to instant. The relevant postulates follow (10, pp. 
300 and 319). 


POSTULATE 8 


Whenever a reaction (R) is evoked in an organism there is created as a result 
a primary negative drive (D); (a) this has an innate capacity (Ir) to inhibit the 
reaction potentiality (sEg) to that response; (b) the amount of net inhibition (Ír) 
generated by a sequence of reaction evocations is a simple linear increasing function 
of the number of evocations (n); and (c) it is a positively accelerated increasing 
function of the work (W) involved in the execution of the response; (d) reactive 


inhibition (Zz) spontaneously dissipates as a simple negative growth function of 
time (t^^), 


POSTULATE 9 


Stimuli (S) closely associated with the cessation of a response (R) (a) become 
conditioned to the inhibition (n) associated with the evocation of that response, 
thereby generating conditioned inhibition; (b) conditioned inhibitions (sIr) sum- 
mate physiologically with reactive inhibition (Ir) against the reaction potentiality 
to a given response as positive habit tendencies summate with each other. 


POSTULATE 10 


Associated with every reaction potential (sEr) there exists an inhibitory 
potentiality (sOg) which oscillates in amount from instant to instant according to 
the normal “law” of chance, and whose range, maximum, and minimum, are 
constant. The amount of this inhibitory potentiality associated with the several 
habits of a given organism at a particular instant is uncorrelated, and the amount 


of diminution in sE from the action of sOp is limited only by the amount of sEr 
at the time available. 


In addition to what has already been said by way of introduction to 
postulates 8 and 9, it should be noted that in postulate 8 (d), reactive 
inhibition Spontaneously dissipates with time after the cessation of prac- 
tice. A simple example may be found in the case of spontaneous recovery 
in conditioning experiments. In such cases the animal is extinguished by 
repeated nonreinforcement but recovers following a rest period. It should 
also be emphasized that conditioned inhibition does not spontaneously 
dissipate with time. Conditioned inhibition is learned inhibition, and, 
according to Hull, time per se has no effect on learned reactions. Only 
unreinforced repetition of conditioned reactions (including conditioned 
inhibition) could cause a diminution in response. Finally, it should be 


noted that according to postulate 9, reactive and conditioned inhibition 
are additive in their effects, 
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Postulate 10, as was previously pointed out, deals with the oscilla- 
tion of reaction potential Hull believes there is evidence to show that 
these variations in inhibition take place according to the laws of chance 
and, when plotted, follow the normal probability curve. Finally, the 
Second sentence in the postulate contains the hypothesis that inhibitory 
potentials existing within the individual at the same time are not corre- 
lated, and the extent of the effect of inhibitory potentials is limited only 
by the amount of effective reaction potential available at the time. 

Hull points to two important implications of the oscillation principle. 
First, he believes that it explains the frequently observed phenomenon 
that stimuli may elicit reactions which have never been conditioned to 
them. More specifically, such variable reactions occur because the oscil- 
lation process results in variations in the intensity of muscular contrac- 
tions, thus making every co-ordinated act slightly different from every 
other, Second, oscillation implies that behavior can never be predicted 
With any degree of certainty at any given point in time. However, predic- 
tion is nevertheless possible, since oscillation follows the law of chance. 
As a result predictions can be made in terms of the central tendency of 

ehavior and, of course, this procedure involves collecting data from a 


large number of observations. i ! -— 

Hull has no postulate dealing directly with either extinction or 
forgetting, However, postulate 4 deals with the problem of extinetion 
In the sense that it implies that unreinforeed repetitions of CS will lead to 
the disappearance of the conditioned response, In such cases, extinction 
Will follow a negative growth function. Data and curves are presented 


by Hull both irom animal and human experiments demonstrating the 
ions of repetition. However, it is 


Occurrence xtinction under condit: lowever, 
Important i besa al A in such cases the cause of extinction re ite 
wilding up of conditioned and reactive inhibition. In other words, a 
tion does not result from nonreinforced repetition per se, but from inhibi- 
tory effects, 

p For ing i o be the 
is kuplid p ene Vp Eos s Ug (10, p. 296) which states: “In a 
Case of rote series learned by massed practice, reminiscence will rise at ES 
vith a negative acceleration, which will presently be replaced " a fa * 
Fits 7 snova pti retention cre o he role er c 

NSense sy ief rise in the curve gt SER 

TU ets uidi: vec drin The reminiscence effect be 
Marked, as Hull implies in the corollary quoted above, when practice is 


Massed f < rapid buildup of inhibition under 
ES res the more rap! 1 
Such ¢ does de qc e curve shows that the material 


onditions. A further study of th 5 : 
‘Ndergoes a gradual decay with time, following the appearance of 
Miniscence, 


result of a decay function. This 


10 
See also postulate 14. 
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Reaction thresholds and response evocation. The final concept we 
wish to introduce from Hull's 1943 system is that of the reaction threshold, 
(sHr). It will be remembered that Hull's system of intervening variables 
is anchored to antecedent conditions, such as receptor stimulation and 
other general conditions that are essential for learning. However, in 
Hull’s own words, “The pivotal theoretical construct of the present 
system [around which the various factors described in the postulates are 
oriented] is that of the effective reaction potential (sEg)" (10, p. 342). 


Number of Syllables Recalled n 
e 
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Fig. 7-4. Reminiscence. The subject practices until he can repeat seven 


syllables correctly. Reminiscence is shown by the initial rise in the curve with- 
out further practice. 


In his final six postulates, Hull attempts to anchor effective reaction poten- 
tial to certain variables not yet considered which influence responses. 


At the same time, several basic problems of measurement are con- 
sidered. 


The two most important variables which govern the evocation of 
responses are thresholds and incompatible responses. If the effective 
reaction potential is above threshold, then a response 
effective reaction potential is below threshold, no response will appear. 


In the case of incompatible responses, the response whose reaction poten- 
tial is greatest will be the response that is evoked. 


Postulates 11 and 16 state these conditions in formal terms (10, 
p. 344): 


will appear. If 
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POSTULATE 11 


The momentary effective reaction potential (sp) must exceed the reaction 
threshold (sL) before a stimulus (S) will evoke a given reaction (R). 


POSTULATE 16 


When the reaction potentials (sEg) to two or more incompatible reactions (R) 
Occur in an organism at the same time, only the reaction whose momentary effec- 


tive reaction potential (sp) is greatest will be evoked. 


Postulates 12, 13, and 14 deal with quantitative problems involved in 
the measurement of responses. Briefly, Hull advocates probability of 
response, latency, and resistance to experimental extinction as measures of 
effective reaction potential. Clearly, the stronger the habit the greater the 
Probability of response, while short latency and high resistance to extinc- 
tion indicate a high degree of effective reaction potential, and indirectly, 
3 high degree of effective habit strength (sHr). Long latency and low 
Tesistance to extinction indicate weak effective reaction potential and at 
the same time a low degree of effective habit strength. The relevant 


Postulates are given as follows (10, p. 344). 


POSTULATE 12 


(p) of striated-muscle reaction evocation 


Other thin 1, the probability 
oti Grek extent to which the effective reaction 


15 à normal probability (ogival) function of the 
Potential (s#z) exceeds the reaction threshold (sLa). 


POSTULATE 13 


Other things equal, the latency (str) of a stimulus evoking a striated-muscle 
Teaction is a negatively accelerated decreasing monotonic function of the momen- 
tary effective reaction potential (sp), provided the latter exceeds the reaction 
threshold (sLg). 


POSTULATE 14 


an number of unreinforced striated-muscle reaction 
duce experimental extinction is a simple linear 
tion potential (sEg) provided the latter at 


" Other things equal, the me: 
«Stations (n) required to pro 


Postulate 15 states (10, p. 344): 


POSTULATE 15 


Other things equal, the amplitude (A) of responses mediated by the A 
OUS system is a simple linear increasing function of the momentary effective 


Potentia] (sit n). 


234 Learning: Contemporary Trends 


In this postulate Hull deals with the special case of autonomic 
responses, such as the galvanic skin response or salivation, which, he 
believes, may involve somewhat different problems of measurement than 
striated muscular responses. Hull and his associates found certain experi- 
mental differences in the factors governing the amplitude of autonomic 
and striated muscular responses; hence a distinction is made between the 
two. We need not enter into the problems involved here, since the 
distinction is not a crucial one for our purposes. A discussion of the 
issues involved can be found in Hull (10, pp. 339-340). 

We have now traced in highly summarized form the major postulates 
that constitute the framework of Hull’s 1943 system. We have made no 
attempt to present much of the detailed reasoning that lies behind the 
formulation of the postulates, nor have we attempted to summarize the 
many corollaries that Hull derived from the postulates. Finally, by way 
of further omissions, we have not attempted to discuss the quantitative 
units of measurement and the mathematical constants developed by Hull. 
We hope that despite these gaps a sufficiently detailed account of the 
primary postulates has been presented to convey the flavor of Hull's 
system and to give some appreciation of his hypothetico-deductive 
approach to learning. By way of a final glance at the postulate system 


as a whole, the major theoretical constructs in Hull’s theory may be 
related in terms of the following equation: 


E = [sHr X D — (Ir + sIr)] — sOr 
where 


sHp represents the momentary effective reaction potential or Hull’s 
observable measure of learning 
D is drive 
In is the amount of reactive inhibition 
sI n is the amount of conditioned inhibition 
sÓn is oscillation potential associated with SH R 


The formula may be interpreted as follows: The effective reaction 
potential (in short, performance) depends, first. of all, upon effective habit 
strength (learning) multiplied by drive. Thus, if either effective habit 
strength or drive is zero, no response can be evoked. Second, the prod- 
uct of effective habit strength and drive is diminished by the addition 
of two antagonistic factors, reactive and conditioned inhibition. The 
relationship is such that if either is zero, or very weak in magnitude, then 
reaction potential is high. If, since Ip + sIr is subtracted from sHp X D, 
either reactive or conditioned inhibition is present; consequently, effective 


11 We are indebted to B. B. Murdock, Jr., of the University of Vermont, for this 
formulation. 
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reaction potential will be adversely affected. Finally, the influence of the 
oscillatory potential SOR is subtractive in its effect. Consequently, as 
oscillation decreases, effective reaction potential increases and vice versa. 

This completes our summary of Hull's 1943 system of learning. As 
we previously indicated, our next task is to outline briefly the major 
revisions in the system and note its extensions into areas of behavior 
Other than simple learning. We shall make no attempt to trace Hull’s 
revisions as they were developed and published in the technical journals 
and books between 1945 and the final revision in A Behavior System (1952), 
but instead base our exposition on the 1952 system. 

Major revisions and extensions of Hull’s theory. Hull’s revisions took 
several forms, In some cases postulates were dropped and in other cases 
underwent revision. Several new postulates were substituted for those 
which had been dropped. Without attempting to go into detail, we shall 
indicate the direction which the major changes took in the revised system. 

First, it will be recalled that habit strength (sr) increases as a func- 
tion of reinforcement. The magnitude of the increase depends, in turn, 
Upon the degree of need reduction and the temporal factors involved. 
(See postulate 4.) In the 1952 system these factors are no longer held to 
influence habit strength. Rather, only the number of reinforced contiguous 
repetitions of S-R relationships influences habit strength. f 

The second major revision involves increased emphasis upon second- 
ary reinforcement along with a closely related change in attitude toward 
the essential factor in reinforcement. It will be recalled (page 225) that 
Hull emphasized primary reinforcement as the critical condition in habit 
formation in the 1943 system and defined primary reinforcement as need 
reduction. In the 1952 edition, drive stimulus reduction is the essential 
factor in reinforcement. To clarify the point, let us consider the case of 
a hungry animal. He needs food, and his restless behavior indicates the 
Operation of a drive for food. Accompanying the drive process are stimuli 
arising from the viscera, such as hunger pangs, which Hull refers. to as 

tive stimuli. Now the critical factor in reinforcement may be considered 
to be cither the reduction of the hunger drive in the sense of diminution 
of the need for food or the reduction of the drive stimuli themselves. It is 

€ latter process which the 1952 system held to be crucial. Obviously, 
Under most conditions, secondary reinforcement is more effective in reduc- 
Ng drive stimuli than primary needs; consequently, secondary reinforce- 
Ment becomes of much greater importance m the revised system. 

Hull also introduces the concept of incentive motivation into the new 
System, and postulates that Bp, or reaction potential, varies with the 
Quantity of the incentive. Thus, Hull allows for the empirical finding 

at incentives regulate performance in learning. It is viria es 
pote that by including incentives within the scope of his system, Hu 
aS brought it closer to Lewin's Field Theory. (See pages 332-341.) 
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Finally, we should like to mention the last postulate (17) stated by 
Hull in the 1952 system. The wording is as follows (12, p. 13): 


POSTULATE 17 


The “constant” numerical values appearing in equations representing primary 
molar behavioral laws vary from species to species, from individual to individual, 
and from some physiological states to others in the same individual at different 
times, all quite apart from the factor of behavioral oscillation (sOp). 


Clearly, by including a special postulate devoted to individual 
differences, Hull is giving formal recognition to an age-old problem in 
psychology. Individuals differ in respect to intelligence, learning ability, 
motivation, etc., and all theories of learning must take such individual 
differences into account. In practice, Hull and his associates had already 
done this for those portions of the 1943 system for which quantitative 
constants had been developed. This was accomplished by repeated 
measurements on large groups of animal or human subjects in order to 
eliminate individual variations statistically. 

With regard to extensions or applications of the system into areas 
other than simple learning situations, the major portion of A Behavior 
System is devoted to this task. It is impossible in a chapter such as this 
to do more than broadly indicate the fields involved. 

First, Hull extended his theory into the area of discrimination 
learning. He discusses both generalization of stimulus qualities and 
Stimulus intensities, and concludes that the primary factor underlying 
discrimination learning of either type is differential reinforcement. In 
accounting for discrimination learning in this manner, Hull follows classi- 
cal conditioning theory, for Pavlov found that by selective reinforcement 
differential conditioned responses could be established after generalization 
had occurred. Second, Hull extends the System into the area of maze 
learning. In dealing with this favorite topic of the animal psychologist, 
Hull re-introduces one of his early concepts, that of the goal gradient 
(1932). The goal-gradient hypothesis holds that learning will be more 
effective the closer the animal gets to the goal. Therefore, other things 
being equal, the hypothesis predicts that the animal will eliminate blind 
alleys in reverse order. Similarly, long blind alleys are eliminated faster 
than short blinds, and short mazes are learned more readily than long 
mazes. Hull believes that the empirical evidence collected by himself 
and others supports the validity of the goal-gradient hypothesis (12, 
p.304). Moreover, Hull argues that the principle of experimental extinc- 
tion may be applied to maze learning, though, because of the complexity 


of factors operating concurrently in maze learning, it is difficult to isolate 
experimentally. 
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Third, Hull seeks to extend his theory into the area of problem 
Solving, a traditional stronghold of the Gestalt psychologists. Hull,laying 
great stress on the stick-and-banana problem as a model, believes that 
behavioral oscillation coupled with stimulus and response generalization 
can account for what the Gestalt school calls insight learning. Insightful 
behavior, according to Hull, is not as sudden as it appears to be on the 
surface, but, instead, occurs only after various stages of subgoals have 
been mastered through repetitive reinforcement. Birch’s experiment with 
apes is cited in support of Hull’s position. In Birch’s study, apes who 
had no previous experience with sticks were unable to solve the stick- 
banana problem.” 

Hull’s final extension of his system is in the area of values. After 
Teviewing a number of philosophical approaches to the problem, Hull 
Outlines his suggestions for a natural-science approach to the theory of 
values in terms of learning theory, but we shall make no attempt to 
summarize Hull’s tentative conclusions in this highly complex area. 

Summary and evaluation. The central concept in Hull’s system has 
remained that of reinforcement. Around this basic concept, Hull has 
erected a tightly knit logical structure on the basis of deductive reason- 
ìng supplemented by empirical studies. The system is elaborated in the 
form of postulates, theorems, and corollaries. Though originally based on 
Conditioning principles, Hull was confident that his system could be 
broadened sufficiently to include such complex processes as problem 
Solving, social behavior, and forms of learning other than conditioning. 
Hull lived only to see part of his ambition realized, and it is, of course, 
4 highly controversial matter whether the extensions contained in A 
Behavior System will prove to be significant contributions to psychologi- 
Cal theory, 

More generally, the validity of Hull’s entire system has been a 
Controversial issue in the professional literature for several decades. It 
'S, of course, premature to attempt any final evaluation of Hull’s theory, 

ut it is generally agreed that Hull's attempt to formulate precise quan- 
titative laws of learning represents à significant step forward over the 
older schools. The latter were largely programmatic in the sense they 
attempted to define the field of psychology and specify the general 
Approach to the study of all psychological processes. Hull, on the other 
tand, sought to formulate a precise, self-correcting system within a 
Mited field—a system capable of evolution into broader and broader 
areas, Ag Hilgard (9) has pointed out, a theory formulated ina highly 
Precise postulate form is more vulnerable to attack than theories whose 
SIMs are broad and whose purpose is largely programmatic. Perhaps the 
Wo most controversial aspects of Hullian theory are, first, the generality 


`? See page 205. 
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of his parameters, many of which are founded on the basis of limited sets 
of data derived from animal experiments, and second, the assumption that 
drive reduction is the basic process in learning. As was pointed out 
earlier, the current trend in learning theory is away from drive reduction 
and toward contiguity. However, even his severest critics admit that 
Hull’s Newtonian effort to formulate a deductive theory of learning 
represents a brilliant achievement irrespective of what the final outcome 
may be with respect to the particulars within the system. Hilgard (9) 
reminds us that even Newton was superseded, yet this does not detract 
from the greatness of his accomplishments. 


Skinner’s Operant Conditioning 


In our study of the evolution of the behavioristie psychologies, we 
found that Watson favored a strict stimulus-response orientation to the 
analysis of behavior. For Watson the S-R formula was a kind of irre- 
ducible or minimal statement of the essential relationships between the 
organism and its environment. Guthrie, in adopting the behavioristic 
approach to learning, leaned heavily on an R psychology as reflected by 
his emphasis on movements as the unit of analysis. Hull, however, found 
a strict S-R formulation of organismic-environmental relationships inade- 
quate to account for learning and favored instead an S-O-R psychology. 
Indeed, as we have seen, Hull's hypothetico-deductive approach to learn- 
ing was organized around O variables with S and R variables serving 
primarily as anchoring points to which the O variables might be related. 

B. F. Skinner’s system of operant conditioning is a descriptive 
behaviorism devoted entirely to the study of responses. In contrast to 
Hull, Skinner leans toward an empirical system that does not demand a 
theoretical framework around which behavioral data are organized. At 
first glance, therefore, Skinner's orientation to learning seems to be essen- 
tially the same as Guthrie's. However, Guthrie formulated an elaborate 
theoretical statement of contiguous conditioning some years before his 
main supporting experiments were carried out, while Skinner's theory is 
directly related to his experimental program. Moreover, a central con- 
cept in Guthrie's system is the role of stimuli, especially kinesthetic 
stimuli, as mediators of learned behavior sequences. Skinner, on the 
contrary, finds theorizing unnecessary for his strictly descriptive psy- 
chology, and, at the same time, believes the inclusion of stimulus analysis 
both unnecessary and undesirable. Here, then, is behaviorism with a 
vengeance—a behaviorism strictly descriptive in its approach, based on 
the study of responses, and opposed to O factors. 

Despite Skinner’s conviction that the learnin 
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major role, he nevertheless finds some framework necessary around which 
to organize empirical data from his learning experiments. This frame- 
work is conditioning. However, Skinner favors a special variety of 
conditioning known as operant conditioning, which he believes to be 
clearly distinguishable from classical Pavlovian conditioning and which 
is more representative of learning in everyday life. 

In his first attempt to write a system of behavior (17), Skinner 
distinguished between "Type S" and "Type R” conditioning. Type 8 
conditioning is the classical Pavlovian variety wherein a known stimulus 
is paired with a response under conditions of reinforcement. In Type S 
conditioning, the behavioral response is elicited by the stimulus and may 
be called a respondent. In contrast, Type R conditioning utilizes emitted 
responses called operants. In Type R conditioning, the stimuli, if identi- 
fiable in the first place, are irrelevant to the description and understanding 
of operant behavior. . . 

Skinner believes that most behavior is emitted behavior for which 
we either do not know the stimuli which are correlated with the response, 
Or we must postulate them in order to account for the observations. Poy 
example, suppose we write à letter. The responses are certainly observ- 
able, but what are the stimuli which gave rise to the writing responses? 
Perhaps the letter was initiated by glancing at a picture of an absent 
loved one, Perhaps it was the receipt of a letter from uis person ie 
Whom we are writing. Or, we may have been impelled by “an impulse. 
Whatever the case, the example points up the difficulty of attempting to 
pinpoint the stimuli that give rise to everyday behavior. 

Skinner grants that in classical conditioning experiments conducted 
under highly circumscribed laboratory conditions, the ird whieh 
elicits the response may be identifiable. The bell in Pavlov s experiment 
is clearly correlated with the conditioned response of salivation. But, 
Skinner points out, the learned modification of visceral reflexes is not the 
type of behavior of greatest theoretical and practical interest to psy- 
chologists, In Skinner's opinion, the traditional conditioning theorists 
have greatly overemphasized Type S conditioning. Skinner hopes to 
correct this imbalance. In his own words: “The early contention that 
the concepts applicable to spinal respondents and to conditioned reflexes 
of Type S could be extended to behavior in general has delayed the inves- 
tigation of operant behavior. There is, therefore, good reason to direct 
research toward obtaining a better balance between the two fields, espe- 
cially since the greater part of the behavior of the intact organism is 
Operant” (17, p. 45). 

Because Skinner made oper 
in his system, he adopted a kind of instrumenta 
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as the model for the study of variables which influence operants. The 
experiments are based upon the well-known “Skinner Box,” an early form 
of which is shown in Figure 7-5. The operant behavior studied is bar 
pressing in rats. The lever is a small brass rod which, in response to 
slight pressure, moves downward, activating a food magazine (not shown) 
in such a way that a small pellet. of food is released into the tray. The 
lever can be connected to a pen or stylus for recording each movement 


Release "Pe 


"Screen 
`~ Light 


7---Lever 


Fig. 7-5. An early form of the Skinner box. (From B. F. Skinner, The 
Behavior of Organisms. Copyright, 1938, D. Appleton-Century Co., Inc. By 
permission of Appleton-Century-Crofts, Inc.) 


of the lever. Finally, it might be noted that the construction of the box 
is such that all extraneous stimuli are eliminated as far as it is possible 
to do so. 

In choosing bar pressing as his operant, Skinner believes that this 
particular response has certain advantages over other possible choices. 
First, it is a relatively easy response for the animal to make. Second, 
an untrained animal will, on the average, press the lever up to a dozen 
times an hour, thereby demonstrating sufficient “spontaneous” behavior 
upon which to base operant conditioning. Third, it is not included in 
other behavior patterns crucial for the organism; and therefore it can be 
isolated and recorded. If, for example, scratching were chosen as an 
operant, its high frequency of spontaneous occurrence and significant role 
in grooming would obscure the results. Fourth, the bar pressing response 


is unambiguous; hence there is little difficulty in deciding whether or not 
it has occurred. 
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. The bar-pressing experiment, then, is Skinner's "model" experiment, 
just as puzzle boxes were models for Thorndike and Guthrie. In mene 
years, Skinner has worked with human subjects and animals other than 
the rat. However, the design of his recent experiments involving species 
other than rats is not essentially different from that employed in the 

Skinner Box.” For example, Skinner has used pigeons as subjects where 
the operant under investigation is pecking at a spot, and human subjects 
where the operant is problem solving. For the pigeons, food is the rein- 
forcement just as it is for the rat in the box, but with human subjects 
the reinforcement may be getting the right answer or à verbal expression 
of approval (21). However, because the designs are essentially the same, 
the following discussion of the laws of acquisition, extinction, and so on, 
Will be based on Skinner's rat experiments from which his system origi- 
nally evolved. 
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Laws of acquisition. The bar-pressing operant is conditioned by 


first allowing the unconditioned but hungry animal to explore the box. 
A previously indicated, the operant of bar pressing will be emitted a 
number of times “spontaneously.” Following a spontaneous response, 

e experimenter, by manually operating the food magazine, drops a 
Pellet into the tray and allows the animal to eat. After a number of 
Tepetitions of food-in-the-tray, the animal has learned the habit of going 
© the tray immediately upon hearing the sound of the magazine. In the 
final stage the lever is connected to the food magazine in such a way that 
Whenever the bar is pressed the animal obtains a pellet of food. From 

İs point on, conditioning proceeds rapidly. Figure 7-6 shows the results 
Tom one of Skinner’s experiments. As the slope of the curve indicates, 
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the first few reinforcements were relatively ineffective, but after the 
fourth reinforcement, the rate of response is extremely rapid. un 

The experiment just described illustrates the law of acquisition 
which is stated by Skinner as follows: “If the occurrence of an operant 
is followed by presentation of a reinforcing stimulus the strength is 
increased” (17, p. 21).'* 

Clearly, both practice and reinforcement are basie in the establish- 
ment of high rates of bar pressing. However, practice per se does not 
increase rate, but merely provides an opportunity for repeated reinforce- 
ment to occur. At first glance, Skinner's law of acquisition might appear 
to be essentially the same as Thorndike's Law of Effect or Hull's postu- 
late 4. However, it must be borne in mind that Skinner makes no assump- 
tions about the pleasure-pain consequences of reinforeement as Thorndike 
did, nor does he believe it desirable to interpret reinforcement as drive 
reduction—a position favored by Hull. Thorndike’s and Hull’s are 
explanatory systems, while Skinner’s is a descriptive system. 

In a descriptive system such as Skinner’s, the problem of units of 
measurement and of recording the data is of crucial importance. The 
data are the system, so to speak, provided that they can be demonstrated 
to be lawful and predictable. Skinner’s objective recording system has 
already been described. His measure of the progress of conditioning is 
rate of response. For any given animal the rate of response is obtained 
by finding the number of responses per unit of time by direct measure- 
ments taken from the animal’s data curve, as illustrated in Figure 7-7. 
Obviously, steep curves represent high rates of conditioning, while slowly 
climbing curves are indicative of slow rates. The laws of Skinner’s 
descriptive behaviorism, then, are the laws that govern the rate of 
response; and as we have seen, the basic law is the law of reinforcement. 
However, before continuing with the variables centering around reinforce- 
ment, we should like to indicate briefly the role of drives as related to 
reinforcement. 

According to Skinner, drive in animals is governed by depriving the 
animal of food or water—usually food. In his descriptive system, Skinner 
defines drive in terms of the number of hours of deprivation and does not 
consider drive as a “stimulus” or “physiological state." Following Skin- 
ner’s reasoning, drive is simply a set of operations which affect behavior 
in a certain way. The appropriate question concerning the role of drive 
becomes: How do x hours of deprivation influence rate of response? 
This is the only legitimate question that can be asked about drive in a 
purely descriptive system and has been answered by a number of experi- 
ments (17, pp. 841-405) in which hours of deprivation are correlated 
with rate of conditioning. In general, rate of conditioning is increased 

14 Italics in original. 
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with increasing length of deprivation. It has also been demonstrated that 
the rate of extinction (another favorite measure of operant strength) is 
highly correlated with the number of reinforcements during learning, but 
not with the degree of deprivation during conditioning. Thus drive P a 
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in favor of regarding punishment as having no effect, other than ies 
inhibitory action in preventing a response. Skinner regards punishmen 
in essentially the same way as did Thorndike in his later formulation. 
In other words, for Skinner, punishment affects the rate of response, but 
does not weaken operant strength. Thus, if a rat has been well-condi- 
tioned to press a bar for food and is then shocked for a number of trials 
every time he touches the bar, rate of response will rapidly fall off to 
approach zero. If the bar is then rendered harmless, rate of bar pressing 
will once again go up sharply. Moreover, it has been demonstrated in 
extinction experiments that the total number of responses to extinction 
is not affected by punishment. 

Variables associated with reinforcement. Aside from his basic bar- 
pressing experiment, Skinner is best known for his investigations of varl- 
ous schedules of reinforcement. Indeed, the studies of schedules of 
reinforcement by Skinner and his associates have produced such an 
extensive body of data that a large volume has recently appeared devoted 
to the results of research on this variable alone (20). 

Let us approach the problem of schedules of reinforcement by con- 
sidering the typical situation in a classical conditioning experiment. 
CS is presented followed by US. During the period of acquisition, the 
US is always presented, and for this reason the reinforcement is contin- 
uous. But Skinner points out that in the operant behavior more charac- 
teristic of everyday life, reinforcement is anything but continuous: 
Consider the gambler, for example, who for years responds to the lure of 
the horse races despite the fact that reinforcement in the form of picking 
a winner is all too infrequent. In more ordinary cases, life is replete with 
examples of intermittent rewards. The factory worker gets raises only 
periodically; the housewife does not expect paeans of praise for every 
culinary effort; and the mature scientist or artist may be willing to work 
for years with only occasional recognition. 

The question immediately arises, which is more effective-—continuous 


or intermittent reinforcement? Similarly, the related problem of what 
types of intermittent reinforcement are most effective in learning must 
also be considered. 

pall beum with, the least complicated situation is that in which the 
animal is reinforced according to a certain predetermined time schedule, 


say, every two minutes or every five minutes. Skinner classifies such 
schedules under the category of interv 
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response, with speed of acquisition falling off rapidly with the very long 
intervals. If, by a simple calculation, the rate of responding is related 
to the number of reinforcements, it can be shown that over a considerable 
range of intervals the animal makes about eighteen to twenty responses 
per reinforcement. 
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the explanation for this finding lies in the fact that with intermittent 
reinforcement the extinction trials resemble the conditioning trials much 
more closely than is true in continuous reinforcement. In the latter case, 
the animal moves from continuous reinforcement to zero reinforcement, 
but in the former many of the conditioning trials were not reinforced. 
"Therefore the animal's responding is not rapidly disrupted by a series of 
nonreinforced trials at the beginning of extinction. The situation is 
analogous to the case of the child who, following a long period of finding 
cookies in a certain jar, never finds them after his mother decides to hide 
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“looking for the cookies” would be quite 
" e child occasionally finds cookies in a jar, 


- ; it is reasonable to suspect he will go on 
responding much longer than the first child, since “not finding" has 
occurred before in the child's experience. 


A second type of intermittent reinforcement makes use of fired ratio 
schedules. Here the animal determines his own schedule of reinforcement 
in the sense that after so many trials—say twenty—the animal is rein- 
forced. He must then press the bar another twenty times to obtain an- 
other reinforcement. The surprising result is the fact that with low rates 
of reinforcement relatively high rates of response are obtained. Figure 7-9 
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shows several curves obtained under ratio reinforcement where cumu- 
lative responses are plotted against time. It may be noted that the four- 
to-one ratio results in the most rapid rate of conditioning. 

It is also possible to set up schedules of reinforcement making use 
of variable intervals, variable ratios, and a variety of mixed schedules. 
Discussion of these more complex varieties of reinforeement schedules is 
beyond the scope of this book. For detailed presentations of acquisition 
and extinction rates under a variety of schedules of reinforcement, the 
reader is referred to Skinner and Ferster's Schedules of Reinforcement 
(20). 

Secondary reinforcement. The Skinner Box is well adapted to the 
Study of secondary reinforcement. Let us suppose that when the animal 
presses the bar a light comes on followed by a pellet of food. The bar 
pressing is, of course, reinforced by the food. Let us further assume that 
a number of trials with the light-bar-food sequence are given, following 
Which the bar pressing is virtually extinguished in the dark by nonrein- 
foreement. The bar is then connected to the light in such a way that 
Pressing the bar activates the light, but no food appears in the tray. 
The rate of bar pressing immediately increases, showing that the light 
alone ] a reinforcer. . 

debetis acon reinforcement, Skinner prefers to pora 
the concept of generalized reinforcers (19, see especially p. 7 ), by 
Which he means a variety of conditions that may become asaadiated » ith 
Primary reinforcers. Skinner suggests money as an example of “the 
generalized reinforcer par excellence” (19, p. 79), since money becomes 
Associated with a variety of primary reinforcers of great significance to 
the individual. 


i i ry or ized reinforcers, Skinner points 
In dealing with secondary ot generalized i p 


out that such reinforcers may be either positive or negative depending on 
the original emotional situation in which conditioning occurs. If the 
primary reinforcement is negative (punishment), then any secondary 
reinforcers associated with it will be negative. If the original prias 
reinforcer is positive, then the generalized reinforcers are also positive. 
Moreover, Skinner notes that generalized reinforcers are effective even 
though the original reinforcers from which they were developed are no 
longer present. By making use of these principles Skinner can account 
for behavior which, on the surface, appears to be unrelated to reinforce- 
ment such as the irrational emotional reactions that commonly occur in 
Phobias. In the case of phobias, the original or primary conditions of 
reinforcement may no longer be present or remembered, but the presence 
of stimuli associated with the original reinforcement will reactivate the 
original emotional response. In such instances, the original traumatic 
experience need not recur in order to generate the anxiety. Rather, 
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anxiety will occur if stimuli associated with the original fear-producing 
Situation are present to act as secondary reinforcers. i 

Generalization. Skinner’s equivalent for generalization or transfer is 
induction. By induction he means the tendency for stimuli with com- 
mon properties to be effective in arousing behavior. If, for example, & 
pigeon has been conditioned to peck at a red circle in the Skinner Box, 
a yellow spot will evoke pecking behavior but at a much slower rate. 
An orange spot will evoke a more rapid rate of response than a yellow 
spot, but not as rapid a rate as the original red spot. Skinner refers to 
this decrement in rate as the induction gradient: 

Induction is explained by Skinner on the basis of the presence of 
“identical” elements in both the original and new stimulating situations. 
Similarly, induction can occur on the response side provided identical 
responses are possible in the two situations. In reinforcing a given 
response, similar responses are strengthened—responses with “identical 
elements.” A common example of response induction may be found in 
mirror drawing where the individual who acquires skill with one hand 
“transfers” a great deal of the acquired skill to the other hand without 
intervening practice, 


In discussing stimulus and response induction, Skinner makes it clear 


that he believes too much emphasis has been placed by other theorists on 
the discreteness of stimuli and responses. He suggests that neither stimuli 
nor responses are separate, discrete units but instead are classes of events. 
Skinner finds it “difficult to conceive of two responses which do not have 
something in common” (19, p. 94) 28 Similarly, “a discrete stimulus is 
as arbitrary a notion as a discrete operant” (19, p, 132). Clearly, Skinner 
allows for a much greater degree of transfer than has been traditional 
in previous conditioning theories, Finally, we might note that Skinner's 
own usage of the concept of “identical elements" is very similar to 
Thorndike's conception of transfer as dependent upon identical elements 
(see page 188). 

Extinction. We have already included a number of 
showing cumulative responses during Conditioning. 
7-8, and 7-9.) It may be noted that in the cumulativ: 
employed by Skinner extinction is demonstrated whe: 
toward the base line or abscissa and eventually flatte: 
cates that rate of response is zero, and extinction has 
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during conditioning. Generally speaking, extinction is more rapid with 
Continuous as opposed to intermittent reinforcement. 

. Forgetting is distinguished from extinction in much the same manner 
m which Hull"? differentiated between the two processes. That is, extinc- 
tion results only from nonreinforcement, whereas forgetting is due to slow 
decay with the passage of time. Skinner reports (19, p. 71) that for- 
getting under controlled laboratory conditions is, indeed, a slow process. 
Pigeons may show operant responses six years after conditioning, even 
though no reinforcement was given during the interim. 

Concluding statement. In our brief survey of Skinner's descriptive 
behaviorism, we have attempted to summarize his position on the more 
important variables in simple learning. As we have indicated, Skinner 
takes as his point of departure what might be called “raw behavior,” and 


to the extent that the raw data are lawful and consistent, they form a 
system, It seems unlikely that anyone will seriously argue that Skin- 


Der's raw materi i] to demonstrate the kind of lawfulness upon which 
b saliva jt be built. Moreover, Skinner has done à remark- 

. able job of demonstrating the wide range of applicability of principles 
derived from operant conditioning research. In his book, dale As 
Human Behavior (19), which was designed as an ernest ins 
Skinner has extended his learning system into such cde ipm y - 
‘or, religion, psychotherapy; education, and the persona is social con- 
trol of conduct. Irrespective of one's attitude toward conditioning as a 
eY process in the development of complex behavior, pan 2 
ave to agree that Skinner has at least demonstrated the ive aie 
Utilizing the laws of conditioning in elaborating & comprehensive behavior 


System, 
Moreover, it is to Skinner's credit 
of grappling with the ethical problem 


impor : jd today. Throug' a 
lem ii wean of controlling human nature comes up again and 
again in eonnacion with religious, political and educational systems, and 
other social agencies. As his own experiments have 8o clearly demon- 
strated, it is possible to pring an individual a behavior under control 
Without that individual's awareness or volition.:5 The most fundamental 
issue which underlies the Pro 


plem of control is the question of who shall 
Control, or even more fundamentally, 


that he has not shunned the task 
of the control of behavior so 
hout his Science and Human 


who shall control the controllers. 
The democratic tradition has cherished the conception of ultimate con- 
trol residing in the individual, who, 1n fiction if not in fact, is considered 
a free agent. But science raises the possibility of realizing George 
Orwell’s fictional 1884—8 terrifying new world wherein the methods of 


17 See page 230. 
18 See especially 
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the behavioral sciences become the weapons ef control Skinner offers 
neither a counsel of retreat nor despair in the face of such frightening 
questions, but instead dispassionately examines the alternative—free 
man in the traditional sense or man controlled by science. 

Skinner's willingness to grapple with the age-old problems of human 
behavior demonstrates the lure of theory. Despite his "antitheory" (18) 
bias, Skinner, in company with every psychologist who has tried to 
organize and systematize the data of behavior, finds it necessary to bridge 
the all-too-frequent gaps in our knowledge of human behavior by appeal- 
ing to theory. We do not mean to imply that Skinner has fallen into 
what he himself considers the traditional "errors" of seeking explanations 
in the nervous system, on the one hand, or appealing to intervening vari- 
ables, on the other. Rather, Skinner's theorizing takes two forms: First, 
he aecepts the ready-made skeleton of conditioning theory as the struc- 
tural framework of his system, and, second, by a process of logical reason- 
ing, he is willing to extend or extrapolate the principles of operant con- 
ditioning to everyday problems of human behavior. This, we submit, is 
theory. 

Precisely what the final evaluation of Skinner’s system will be only 
history will reveal. It is impossible to attempt an evaluation of a vigor- 
ously developing system while that System is in the process of evolving. 
Nevertheless, it seems safe to prediet that Skinner's emphasis on operants 
is a significant and salutary departure from the traditional emphasis on 
Pavlovian conditioning. It may be that Skinner’s greatest contribution 
will ultimately be that which he himself hoped for his system nearly a 
generation ago—to turn the attention of psychologists to a new concep- 
tion of learning as operant behavior. 


Tolman's Purposive Behavior 


In the heyday of the schools of psychology, anyone who suggested 
that behaviorism and Gestalt psychology could make congenial bed- 
fellows would have been considered either a jokester or a madman. Yet 
this is precisely what Edward C. Tolman has attempted to do and, it is 
generally agreed, with considerable success. 

Tolman’s system has evolved slowly over the course of the past 
quarter century. The first important exposition of the system was his 
Purposive Behavior in Animals and M. en, published in 1932. Since that 
time the system has evolved in a series of articles and two books, Drives 
Toward War (1942) and Collected Papers in Psychology (1951), the 
latter being made up largely of material previously published as journal 
articles. However, Tolman's system as a system has held fast to certain 
basie principles to be found in the Purposive Behavior. Yt was in this 
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first important exposition of the system that Tolman announced his 
general orientation, programmatic aims and methods, and the systematic 
framework around which he believed the laboratory results could be 
organized. Indeed, so comprehensive was Tolman’s initial statement 
that it can be considered as either a complete system of psychology anal- 
ogous to Carr's, Watson's, or the Gestalt psychologists’, or it may be 
treated as a theory of learning. The latter treatment is justified in the 
sense that the learning process is heavily emphasized within the system 
as a whole. Having chosen the latter course, we shall restrict our dis- 
cussion of Tolman’s system to the learning theory within the over-all 
system. Our exposition will be based largely on Tolman’s Purposive 
Behavior and certain significant articles’? which have appeared since 
the initial publication of his first book. 

As has been implied, Tolman's general orientation is at one and the 
same time behavioristie and Gestalt. Because this is something of a 
paradox, let us attempt to delineate the relative role of these traditional 
Systems as they appear in Tolman’s synthesis. 

Tolman is a behaviorist in the sense that he is strongly opposed to 
structuralism and all its works. In the prologue to his Purposive Behav- 
lor, he states: “The motives which lead to the assertion of a behaviorism 
are simple. All that can ever actually be observed in fellow human 
beings and in the lower animals is behavior” (25, p. 2). Moreover, in 
keeping with his behavioristic orientation, Tolman favors the study of 
animals. Indeed, his book is dedicated to Mus norvegicus albinus, the 


albino rat, whose kith and kin have given so generously to psychological 


research. 
But despite his predilection for animal research and objective obser- 


vation, Tolman is not a Watsonian behaviorist. He makes it clear that 
behavior in his system will be treated as a molar rather than a molecular 
phenomenon, A molar definition of behavior implies that the behavioral 
act is the unit for psychological study without regard to underlying 
molecular components in the nerves, muscles, and glands. Moreover, 
the molar orientation envisages behavior as goal seeking or purposive. 
The particular movements the animal makes in getting out of puzzle 
boxes or running through mazes are of far less consequence than the fact 
that the movements lead to goals. 

Molar behavior is also characterized “by the fact that it always 
involves a specific pattern of commerce-, intercourse-, engagement-, 
communion-with such and such intervening means-objects, as the way 
to get thus to or from.’”2° In less technical terms, molar behavior makes 
28, and 29). 
led with neologisms and peculiar phrases 
tation appears on p. 11 of Tolman’s 


19 See reference numbers (25, 26, 27, : 

_ 20 Tolman's Purposive Behavior is sprink 

which are at once colorful and annoying. The quo 
book. 
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use of environmental objects—tools, pathways, signs, and the like—in 
arriving at goals. Finally, molar behavior is characterized by selectivity 
toward “means objects,” which is to say the animal will make use of 
shorter as against longer routes in reaching goals. 

Tolman’s system is a Gestalt system in the sense that he character- 
izes molar behavior as cognitive. Tolman’s evidence for the cognitive 
nature of purposive behavior is found in the animal’s reactions to environ- 
mental means—objects in arriving at goals. He asks us to consider the 
well-practiced rat “dashing through the maze.” As long as the maze 
is not altered, the rat’s rapid, sure performance is operational evidence 
of the animal’s cognitive expectancy that the maze is as it always has 
been. If the maze is altered, the rat’s behavior breaks down. To antic- 
ipate a little in order to make the matter of cognition clear, Tolman’s 
explanation of learning is centered around “sign learning.” The animal 
in the maze or puzzle box learns the significance of signs along the route. 
For this reason, Tolman’s theory is often called a “Sign-Gestalt” theory. 

Finally, by way of orientation, Tolman emphasizes that molar 
behavior is “docile,” or, in other words, teachable. The molecular reflex 
cannot be taught about goals; moreover, reflexes are not characterized 
by purposes. But, says Tolman, behavior “reeks of purpose.” That is, 
behavior in the sense of behavioral acts is characteristically purposive. 
The importance of docility lies in the fact that it provides objective sup- 
port for Tolman’s contention that behavior is purposive. The animal 
that varies its behavior and shows the ability to select shorter and easier 
paths to goals is demonstrating cognitive and purposive behavior, in 
Tolman’s sense. 

In summary, Tolman’s orientation is, at one and the same time, 
behavioristic and Gestalt. To use one of his own phrases, he is unwilling 
to have “commerce with” subjective or molecular approaches. Thus, he 
attempts to break through two traditions: the tradition of objective 
psychology as molecular (Watson, Titchener) and the tradition of sub- 
jective psychology as molar (Gestalt). In short, Tolman believes that 
he can build a valid system by taking the best of the older traditions and 
discarding the worst. 

With this brief orientation as a guide, we shall now consider Tol- 
man’s position on the major variables in learning—acquisition, transfer, 
extinction, and others. 

Laws of acquisition. After a sixteen-page review of the experimental 
literature on the role of practice in learning, Tolman concludes that “. . . 
the law of exercise, in the sense of differentially more frequent or recent 
repetitions of one of the alternative responses as against any of the others 
as the cause of learning, plays little, if any role" (25, p. 362). Later in 


the same chapter, Tolman goes so far as to suggest that some practice on 
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incorrect choices in learning situations is probably necessary (25, p. 346). 
However, lest we have given the impression that Tolman discounts the 
value of practice altogether, we must emphasize that he believes practice 
is necessary for the building up of sign Gestalts. With this statement we 
have come to the heart of Tolman’s theory of learning, for sign learning 
is the core around which the system revolves. 

Sign Gestalts are cognitive processes which are learned relationships 
between environmental cues and the animal’s expectations. In the maze 
the untrained animal has many cues available—auditory, visual, olfac- 
tory, tactile, If the animal is hungry he will move around the maze, 
Sometimes on the true path, sometimes in blinds, and eventually will dis- 
cover the food. In subsequent trials the goal gives purpose and direction 
to the animal’s behavior; and as he comes to each choice point, expecta- 
tions are built up that such and such a cue will lead on to food. If the 
animal’s expectancy is confirmed, the sign Gestalt of cue expectancy is 
strengthened. The entire pattern of sign Gestalts thus built up, Tolman 
» [n the long run, then, the animal learns a cog- 
The role of practice 
and the role of 


calls a “cognitive map. 
nitive map of the maze—not a set of motor habits. 
1s to provide an opportunity for the building of the map, 
reward is to lend purpose to the animal's behavior. 

The evidence upon which Tolman has erected his sign-Gestalt theory 
of learning comes from experiments designed to test the relative role of 
motor habits versus sign learning in the maze. These experiments may 
be considered under three headings: (1) “place learning” experiments; 
(2) “reward-expectancy” experiments; (3) experiments on latent learn- 
ing. We shall exemplify each type and attempt to show how the results 
Support Tolman’s sign-Gestalt theory. . 

Place learning. If, Tolman argues, we consider the question of what 
the animal learns in the maze, the alternatives appear to be (a) some 
kind of motor habit, possibly a chain of conditioned responses to either 
kinesthetic or external cues, or (b) a cognitive map made up of sign 
Gestalts, Now a test of these alternatives was designed by Tolman and 
Honzik (28) as follows: A maze was constructed in the form of a cross 
with two possible starting points and two alternative goals. (See Figure 
7-10.) One group of rats was trained so that they always found food 
at the same place, say F, irrespective of whether they started at 8 or S,. 
Another group "^ required to make the same response, turning right, at 
choice point C, irrespective of their starting point. , The first group, or 

© “place learners,” were significantly better in their performance than 
the “response learners.” ‘This result supports the cognitive theory in 
€ sense that learning a place presumably requires a cognitive map of 
that place rather than a specific set of motor responses. By analogy, the 
‘dividual who is thoroughly familiar with his town or city can take a 
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variety of routes to a given goal and is not lost if his usual path is 
blocked. 

Reward expectancy in its simplest sense means that the learner comes 
to anticipate the presence of a reward (or in some cases a certain type 
of reward), and if that reward is absent or changed, behavior is disrupted. 
One of Tolman's associates, M. H. Elliott (2), employed a T-maze in 
which two equally hungry groups of rats were trained to find a reward 
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Fig. 7-10. A schematic representation of the place learning experiment. 
One group of animals always found food at the same place irrespective of 
the starting point. The other group was trained to make the 


same response at 
choice point C. Place learning w. 


as found to be superior to response learning. 


of bran mash and sunflower seed respectively. Elliott called the bran- 
mash group the experimental group and the sunflower-seed group the 
control group. As Figure 7-11 shows, when sunflower seed was substi- 
tuted for bran mash on day 10, learning was disrupted in the experi- 
mental group, as demonstrated by a marked increase in errors. The 
hypothesis is that the animals had come to expect the bran mash—a more 
desirable reward, as demonstrated by the more rapid learning of this 
group—and when their expectation was not confirmed, behavior was dis- 
rupted. This experiment, among others, is Tolman’s operational defini- 
tion of reward expectancy, and, at the same time, serves 
support for the importance of reward expectancy as a factor in learning. 

Latent learning. Latent learning is a fundamental concept in Tol- 
man’s system and at the same time is one of the most controv. 
in contemporary learning theory. As the 
hidden learning which goes on unobserved but which, under certain con- 
ditions, can be revealed in performance. One of the modern classies in 
the experimental literature is Tolman and Honzik’s study of latent learn- 


as objective 


ersial topics 
terms imply, latent learning is 
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ing in rats (29). Three groups of rats were used: a no-reward group that 
was allowed to wander about in the maze but found no food in the goal 
compartment; a regularly rewarded group; and a third group that re- 
ceived no reward for the first ten days but on the eleventh and subsequent 
days found food in the goal compartment. As Figure 7-12 shows, no 
reward results in little apparent learning. But, as the curve for the 
delayed reward group demonstrates, learning was taking place though 
not manifested until the introduction of the reward. 
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Fig, 7-11. The effect of change of reward on a a soda com in 
*Xplanation see text. (From Edward Chace Tolman, Pu EN 
Animals and Men. Copyright, 1932, The EA a z Pica 
Appleton-Century-Crofts, Inc., and the University of Californt 


Honzik’s finding lies in the fact that 


itis in opposition to the older concepts of sickle d win 
Oreement or the Law of Effect. If reward acts = : ; me theories 
responses leading to the goal, then traditional rem a aud ager 
Stuply cannot account for the learning of the delaye did cat ds 
olman, on the other hand, argues that the exploratory iaa ud S 
animals in the delayed-reward group provided an ideal opportun 7 it 
'€ formation of sign Gestalts, since the animals thoroughly explore 


The importance of Tolman and 
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blind alleys as well as the true path. More recent reinforcement theories, 
such as Hull's 1952 version, argue that amount of reinforcement is irrele- 
vant and attempt to account for latent learning by pointing to the opera- 
tion of subtle, but nonetheless significant incentives, such as "curiosity," 
desire to return to the living cage, and the like, which are operative even 
though the animal is not hungry and no food is present. In such cases, 
learning is reinforced, but performance is poor because of the lack of 
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Fig. 7-12. Evidence for latent learning. 
Tolman and Honzik 29. From Ernest R. Hilg: 


edition copyright © 1956, Appleton- 
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ard, Theories of Learning. Second 
Century-Crofts, Inc., and the University of 


direction provided by a sin 


gle goal with a relatively high incentive value 
such as food. 


there have been literally dozens of 
de variations in design. A review 
een provided by Thistlewaite (23) 
- The controversy is far too exten- 


i s no longer much doubt about the 
reality of the phenomenon. The main problems with which most investi- 


gators are now concerned are: (a) Under what conditions latent learning 
is demonstrable; and (b) in the light of those conditions, the bearing of 
latent learning on drive-reduction versus cognitive theories, 


In summary, Tolman's position on the acquisition of learned behav- 
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jor is oriented around sign learning. The animal learns a cognitive map 
of the maze which is “reinforced” by expectancy and confirmation. 
Practice is important only in providing opportunities for the acquisition 
of sign Gestalts; practice alone does not result in learning. Reward 
regulates performance but does not act as a reinforcer of correct responses. 

Transfer. The problem of transfer and the conditions under which 
it oceurs has not been one of the central issues in Tolman’s system. 
However, the topic is not completely neglected, since transfer is con- 
sidered as the carrying over of a sign-Gestalt readiness from one situa- 
tion to another. “Sign-Gestalt” readiness is defined by Tolman as fol- 
lows: “. . . the organism is possessed of a generalized ‘universal’ propen- 
sity whereby, in order to get to or from a given demanded type of goal- 
object, he is ready to have such and such positive or negative commerce 
with such and such means-objects (sign-objects) whenever particular 
instances of (ie., the appropriate stimuli for) the latter are present" 
(25, p. 454). t 

In simplified language, Tolman is arguing that provided two situa- 
tions are similar, the animal will carry appropriate sign Gestalts from 
one situation to another. He cites an experiment by Gengerelli wherein 
animals trained in one T-maze were able to transfer learned habits to a 
similar but not identical maze (25, pp. 38-34). Because Tolman favors 
a cognitive theory of learning, a high degree of transfer would be expected 
by him as a matter of course, provided the problem situations concerned 
Were such that a general understanding of the essential elements was 
Possible? In practice, however, Tolman devotes very little space to the 
topie of transfer, and, as a consequence, the problem does not loom large 
In his system. ) R í 

Forgetting. The topic of forgetting does not appear in the index of 
Tolman’s Purposive Behavior. This omission is indicative of the fact 
that Tolman and his associates were more interested in the process of 
acquisition than in forgetting. Moreover, psychologists whose work has 
been primarily with animals have traditionally shown little interest in 
forgetting as compared to those whose work is with human subjects. It 
Seems likely that this difference in interests can be explained by the 
fact that verbal material lends itself to experiments on retention more 
readily than do mazes, problem boxes, and the like. Moreover, verbal 
materials are learned under conditions which favor forgetting. After 
learning a list of nonsense syllables, for example, the typical human sub- 
ject goes from the laboratory to situations in everyday life where new 
learning is required. And, as has been so abundantly demonstrated in 
Tetroactive inhibition experiments, new learning interferes with the recall 
of old. The animal subject, on the other hand, is in a more isolated or 


21 See also the Gestalt view of transfer, page 206. 
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"protected" environment where he is not confronted by the necessity at 
learning additional material once his responsibilities to the experimenter 
have been discharged. Forgetting, therefore, is less rapid in the animal 
subject and, for this reason, less often studied. The Purposive Behavior 
does contain a brief reference to retentivity, however. Retention as 
treated under capacity laws as an ability which promotes more rapid 
learning (25, p. 375).? 
Other laws of purposive behaviorism. In addition to the principles 
enumerated in the preceding sections, Tolman has postulated a large 
number of "laws" of learning to account for various types of learning 
within the sign-Gestalt orientation. In keeping with psychological 
opinion in general, Tolman's laws vary with the nature of the learning 
Situation. There are laws for conditioned-reflex learning, trial-and-error 
learning, and "inventive learning." Although the list of laws is far too 
extensive for detailed discussion, it will be possible to outline the general 
nature of Tolman's laws under three broad headings: (1) capacity laws; 


(2) stimulus laws; (3) laws relative to the manner in which material is 
presented. 


Under capacity laws, Tolman includes six subcategories: 


1. Formal means-end capacities 

2. Dimensional means-end ca 
ulanda capacities 

3. Retentivity 

4. Additional formal mean 
aboutness, and the like 

5. Consciousness—ability and ideation ability 

6. Creativity (creative instability) 


pacities and discriminanda and manip- 


s-end capacities: alternativeness, round- 


Laws 1-3 play a major role in conditioning, laws 1-4 in trial-and- 
error learning, and law 6 applies particularly to inventive learning. 

The means-end-eapacity laws (1, 2, and 4) refer to the learner's 
ability to utilize signs, directions, distances, and other variables and 
dimensions in his environment. The animal must be able to manipulate 
latches, make use of cues in mazes, adopt alternative routes, and the 
like, if he is to be Successful in learning Situations. More generally, the 
same capacities are necessary in dealing with things to be discriminated 
and manipulated in the learner's natural environment. 

The law of retentivity simply implies that good retention is a neces- 
sary capacity in learning, for, if the organism were unable to retain, 
learning would be impossible, Ideational capacities and creative in- 
stability are primarily important in problem Solving situations in which 


2? In his Drives Toward War (26) Tolman accepts repression as a special case of 
forgetting. 
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the ability to perceive new relationships is essential for the successful 
solution. 

The second category, stimulus laws, concerns laws having to do with 
conditions inherent in the material itself. Tolman postulates five such 
laws: 


1. Togetherness 

2. Fusibility 

3. Other Gestalt-like laws 

4. Interrelations among the spatial, temporal, and other characters 


of the alternatives : 
5. The law of presentations and characters favoring new closures 


and expansions of the field 


Togetherness is a Gestalt-like law which holds that for efficient 
learning the sign Gestalts and the means-end relations must occur 
together as a kind of figure against a ground. For example, the dog in 
conditioning experiments must be presented with the CS and US together, 
or nearly so; otherwise, conditioning will not take place. However, by 
togetherness Tolman does not mean mere contiguity. Rather, the concept 
is roughly equivalent to Thorndike’s “belongingness” in that it implies 
à molar connectedness of stimulus and means to the goal (or rein- 
forcement), -— 

Fusibility is a closely related law which states that certain signs 
and their means-end correlates will more readily or naturally form a 
Whole, For example. an olfactory stimulus is more likely to prove 
effective as a CS for a dog than is a noise which tends to evoke an 
avoidance reaction. i eu ic Senet 

The third category, “other Gestalt-like laws,” is a provision for the 
Melusion of new discoveries. Tolman suggests (25, p. 382) that possibly 
the law or Prügnanz, if verified, might fit into this category. — 

. The fourth and fifth laws are more applicable to problem cen cong 
m which the perception of relationships is an important wxigeve i 
earning. These laws apply in trial-and-error situations, such as s s ied 
Y Thorndike (law four), and in insight problems, such as those employed 


Y Kóhler (law five). 
Under the heading of laws rel ; 
as Presented, Tolman includes the following: 


ative to the manner in which material 


- Frequency, Recency T a 
. Revival Sion Extinction, Primacy, Distributed Repetitions 


- Motivation 


- Not “Effect” but “Emphasis” . : 
- Law of temporal orders and sequences in the presentation of the 


alternatives 
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6. Temporal relations between the presentation of certain of the 
already given alternatives and the true solution 


Of the above, laws 1—4 apply to conditioning, 1-5 to trial-and-error 
learning situations, and all apply to inventive learning. 

In regard to numbers 1-3, we need only point out that, other things 
being equal, frequency, recency, good motivation (and other conditions 
which favor economy in learning) promote rapid acquisition of learned 
responses in conditioning or quick solutions in trial-and-error learning. 

Law 4 reiterates Tolman’s strong emphasis on learning by expectancy 
and confirmation as opposed to reinforcement, while laws 5 and 6 recog- 
nize the fact that the manner of timing and the spatial conditions under 
which problems are presented are important variables in determining 
success in trial-and-error and inventive learning. 

While we realize that it is impossible to convey an adequate picture 
of Tolman’s many laws in such a highly summarized manner, we hope 
that our bare outline will at least convey some impression of the broad 
range of variables which he considers important in understanding learning. 
Indeed, the significance of Tolman’s laws lies primarily in their broad 
delineation of the many variables which enter into the situational and 
behavior complex in learning. The generality of the laws and the absence 
of more precise quantitative definitions leave much to be desired. 

A note on revisions in Tolman’s system. Over the past several 
decades Tolman has made revisions in his theoretical position. Of these, 
the most important were published in an article in the Psychological 
Review (27). In the article Tolman asserts his belief that there are at 
least six basic types of learning, each of which h 
that are different from those of other types, 
these revised categories or types of learning doe: 
mental change in Tolman’s system, the types 
capsule view of Tolman’s theory. We shall, therefore, conclude our 
examination of Tolman’s system with a brief discussion of the following 
six types of learning as formulated by Tolman in 1949, 


1. Cathexes 

2. Equivalence beliefs 
3. Field-expectancies 

4. Field-cognition modes 
5 

6 


às appropriate laws 
While the postulation of 
s not indicate any funda- 
do provide an excellent 


. Drive discrimination 
- Motor patterns 


Cathexes are positive or ni 
tween drives and goal objects. 
out” food, sex objects, drinks, 


egative relationships which develop be- 
Positive cathexes are acquired “by trying 
and so on, and “finding that they work." 
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In other words, to satisfy his primitive drives the individual eventually 
learns to utilize a variety of goal objects by discovering through experi- 
ence that those objects are need satisfying. Negative cathexes are 
acquired whenever pain or “some other noxious state" results from an 
experience with an object. Thereafter the object will have negative 
cathexis for the individual, and the need satisfied will be pain avoidance. 

In accounting for positive and negative cathexes in terms of drive 
Satisfaction, Tolman is closely approaching, if not accepting, the idea 
of positive and negative reinforcement. However, he feels that there is, 
as yet, insufficient evidence one way or the other to come to any final 
conclusion on the role of reinforcement in the formation of cathexes. 
But Tolman also notes that eathexes are extremely resistant to forgetting, 
as is held to be true of conditioned responses by the conditioning theorists. 
On both points, therefore, Tolman is approaching the position of the 


conditioning theorists. 
Equivalence beliefs are learned connections between goals and sub- 


goals which operate to make the individual behave toward the subgoal 
just as he would toward the original goal. Thus the animal will approach 
Subgoals for which he has established positive equivalence beliefs and 
avoid those for which he has acquired negative equivalence beliefs. By 
way of illustration of a positive equivalence belief, Tolman cites the 
case of the student who works for A's in order to win parental love, but 
finds some degree of comfort in obtaining the A grade per se. The grades 
have become equivalents for love. Similarly, negative equivalence beliefs 
can be formed through a process of association. For example, a rat given 
a shock will cringe, urinate, and scramble about the apparatus. If a 
light is presented a few times along with the shock, the animal will acquire 
Negative equivalence belief for the light and engage in the same emo- 
tional reaction to the light alone as it formerly gave to the shock. As 
these examples show, Tolman’s concept of equivalence beliefs is approxi- 
mately the same as the principle of secondary reinforcement in condi- 
tioning theory. Finally, it should be noted that Tolman emphasizes that 
equivalence beliefs are more important in social learning than in learning 
Situations involving visceral drives. 4 . 
Field-cognition modes are complex mental “structures employed in 
learning situations. These modes depend upon the more basie mental 
Processes of perception, memory, and inference. In simple language, the 
Individual during the course of learning can acquire capacities (or make 
Use of potential abilities) that will help him to learn. He may learn to 
employ perceptual cues to solve à perceptual problem, or he may remem- 
ber something from a previous learning situation that can be applied to 
the present task. Again, the learner may make “inferences” on the basis 
9f available cues to help him in a problem-solving situation. In a sense, 
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then, field-cognition modes represent the ability to acquire field expect- 
ancies based on perceptual, mnemonie, and inferential processes. ; 

Drive-discrimination is a type of learning in which the subject must 
learn to distinguish between drives. For example, the animal in a T-maze 
may have to learn to go right when hungry for a food reward and m" 
when thirsty for water. However, aside from admitting the reality o 
experimental demonstrations of this type of learning, Tolman has no 
formal laws to apply by way of explanation of how the learner learns 
to discriminate between his drives. 

Motor patterns refers to the type of learning required of the cats 
in the Guthrie-Horton experiment. Moreover, Tolman is willing to “take 
a chance” and accept Guthrie’s simple conditioning explanation as the 
basic law of acquisition in this kind of learning provided it is recognized 
that such sensory-motor skills are “always imbedded in a larger goal- 
directed activity . . .” 


By way of comment we should like to stress once again that Tolman’s 
1949 analysis of the fundamental types of le : 
& basie departure from his original emphasis on cognitive factors in 
learning. Rather, just as conditioning theorists such as Hull have come 
to recognize that they must modify their systems to inelude important 
phenomena of learning if they wish to maint 
Tolman has softened his original position to 
of learning emphasized by rival theorists. 
Tolman has gone far toward admitting the 
theory for certain kinds of learning. 
we shall find that the reinforeement theorists, too, have modified their 
attitude toward reinforcement; and there is a hint in the air that the 
reinforcement-expectaney camps may yet find a common meeting ground. 


Concluding statement. While it is impossible to render a final 
evaluation of Tolman's system 


summarize in a broad way con 
System. First, there can be little do 


arning does not constitute 


ain comprehensiveness, £0 
admit the relevance of types 
Indeed, as we have seen, 
validity of reinforcement 
In the final section of this chapter 


toward the support of the 
to demonstrate latent lear 
psychologists, an 
independent rese 


place-learning hypothesis and those intended 


ning have excited the widest interest, among 
d, even more important, have stimu 
arch on the part of 


n’s system, his many 


i i as significant contri- 
butions to the field, irrespective of whether his interpretation of the 
results is acceptable or not. 


Tolman is also known for his concept of the intervening variable 
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Wu we discussed in Chapter II. Generally speaking, experimental 
ee have found explanations of behavior in terms of intervening 
rarius. ammar step forward in the precise formulation of experimental 
isis de developed to test such variables.” Indeed, the heart of experi- 
nad psychology has become the search for the relationships between 
ino Hug variables. It is to Tolman's great credit that he was the first 
clearly define and point out the importance of this orientation to the 
Study of behavior. 
. It is something of a paradox that the most frequently criticized 
wool of Tolman's system is his own set of intervening variables. 
Gan ee in the area of learning have found such variables as “sign 
Pe means-end-capacities,” “cognitions,” and “expectations” 
these w accept. By their very nature, intervening variables such as 
with Poe difficult to anchor to measurable stimulus-response variables 
a ic ers of precision. The molarity of Tolman’s concepts makes 
lab ex 1d ely applicable but at the same time insufficiently definitive to 
Tol xperimentally. Perhaps time will deal kindly with this aspect of 
ring nan's system in the sense that, once the more elemental or molecular 
ariables involved in learning have been clearly identified, it will prove 
te to reformulate Tolman’s more global variables as complexes of 
DE "s variables. It may be that once the processes entering into 
arr eod: expectancies, and so on, are better known, their 
E in molar form can be subjected to more precise experi- 
of the ee We shall touch on this problem again at the end 
ERU chapter. Meanwhile, we must leave Tolman for a brief look at 
eral other eontemporary developments in the field of learning. 


A Note about Current Functionalism 


odii m contemporary psychologists 
ed hemselves “functionalists” in t 
is "v school founded by Dewey, Angell, and 

oosely used category which includes t 
Psychologists who are more interested in promoting research than in 


eweloping elaborate theoretical systems. They are, in a manner of 
hes » SIDE, more favorably disposed to an orderly systematization of the 
me Siig facts of learning than toward orderly systems based largely 
" 10r Moreover, the debates and quarrels of the strongly theoretical 
he ologini in the area of learning are likely to leave the functionalist 
Rt crag If the contemporary functionalist can be said to favor any 
raditional theory over another, that tradition is associationism. 


prominent in the field of learning 
he sense the term was used to refer 
Carr. Today, functionalism 
he large group of American 


2 x , 
* As exemplified by Hull, who adopted the concept of intervening variables 


from Tolman, 
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The functionalist’s ties with associationism are revealed, first of all, 
in his interest in human as opposed to animal learning. Unlike the 
behaviorists and Gestalt psychologists, who have done so much in the 
animal field, the functionalist’s main interest has been human verbal 
learning.** He is interested in studying such problems as retroactive 
inhibition, factors associated with the rate of learning (distribution of 
practice, recitation, amount of material, and the like), and transfer of 
training. . : 

Moreover, the current functionalist is empirieal-minded in his 
approach to the psychology of learning just as his intellectual ancestors, 
the associationists, were empirical in their philosophy. Following in the 
tradition of Ebbinghaus, the functionalist maps out a program of research 
in some chosen area of learning, such as transfer, and strives to identify 
the important conditions and variables that influence the process, While 
he may theorize and utilize the hypothetico-deductive design in his experi- 
mental program, the functionalist, unlike the “orthodox” theorist, makes 
theory subservient to experimentation, rather than experimentation sub- 
servient to theory. 

It must not be concluded, however, that the functionalist is “anti- 
theory” or fails to make use of theoretical constructs in his research. 
Even a glance at a recent advanced text in the area of learning reveals a 
wealth of functionalistic theoretical explanations. But the theories in 


question are closely related to research results and are topical rather 
than global in Scope. 


In summary, current funeti 
orientation to learning, 
functionalistic point of 


onalism represents a strongly empirical 
with emphasis on human verbal learning. The 
View is represented neither by a highly structured 
matic writings of any one person. The function- 
first and a theorist second; though, as we have 
indicated, theory plays a role in his program in the sense that he offers 
theoretical explanations of research findings, 


Current Developments in Learning Theory 


Broadly speaking, current de 
followed two distinct trends. 


24 For representative books on learning by those who favor the functionalistic 
approach, see reference numbers (4) and (14). For an excellent article summarizing 
the entire area of learning and relating it to the functionalist point of view, see 
Melton (15). 
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engender more precise, quantitative analyses of learning data. However, 
because model-making reaches beyond learning theory into a number of 
other areas of psychology, we have chosen to discuss models in connec- 
tion with quantitative systems of intelligence, personality, etc., together. 
Consequently, our discussion of models.in learning will be deferred until 
Chapter XI. 

The second trend in current learning theory is reflected in the con- 
tinuing attempt on the part of theorists to develop new perspectives on 
the traditional problems which were first formulated by the association- 
ists and early experimentally oriented psychologists. In other words, the 
Search goes on for more precise definitions and more critical tests of the 
fundamental conditions of learning. The old issue of reinforcement ver- 
Sus contiguity, the question of what makes reinforcement reinforcing, 
and the relation of drive to learning continue to occupy the attention of 
theorists. In this final section of our discussion of learning, we shall 
attempt to indicate in a highly summarized way the direction in which 
current theory is moving on the most central of these issues—reinforce- 
ment and its relation to drive. Because of the recency of the theoretical 
and experimental literature involved? we shall make no attempt to cite 
individual theories or experiments, but instead delineate the issues around 
which current theories are developing. 

Current research and theorizing on the role of reinforcement and 
drive are divided along the following lines. First, among those who 
favor a stimulus-response analysis of learning, opinion is sharply divided 
as to whether reinforcement is necessary for learning in the first place; 
and if it is basic to learning, which is more important, primary or second- 
ary reinforcement, Those who believe that reinforcement is unnecessary 
for learning interpret their research results in terms of contiguity. In 
Support of their position, they point to the vast body of research on latent 
earning, and learning under conditions where reward 


learning, incidental | th th 
eory, there 


is irrelevant. Among those who subscribe to reinforcement 
are rather sharp subdivisions of opinion as to why reinforcement is 
reinforcing. Some psychologists, following Hull’s latest formulation, 
believe that the evidence supports drive-stimulus reduction rather than 
Primary-need reduction. Others feel that under most conditions secondary 
reinforcement is more important than primary reinforcement, whether 
the latter is interpreted as need reduction or drive-stimulus reduction. 

However, irrespective of what position the current learning theorist 


25 Within the last decade a great body of literature has developed around current 


issues in learning. The Annual Review of Psychology and the Psychological Review 


are excellent sources for following the year-by-year developments. Hilgard (9) 
to current developments, and 


devotes three chapters of his Theories of Learning 
Osgood (16) has a chapter on controversial issues in the field. 
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takes on drive and reinforcement, the experimental designs he = 
to test his position are increasingly directed toward discovering e "e i 
where: (a) need reduction can be clearly distinguished from driv A 
stimulus reduction; and (b) in which the effects of primary and — j 
ary reinforcers can be clearly distinguished. To put the matter GBONA 
way, the search goes on for critical experiments where the varia 
under consideration can be clearly isolated in order to assess their effec i 
on learning. To accomplish this seemingly straightforward task is Cc 
from simple. In even the most ingeniously contrived — ^ 
appears to be impossible to guard against the intrusion of factors w € 
becloud the issue. The animal in a latent learning situation, though. fed, 
watered, and sexually satisfied, may be learning because of "curiosity. 
Thus far no one has found a way in which all the animal's drives can be 
"shut off" so that the experimenter can get a "pure" test of the possibility 
of learning without drive and reinforcement. ] 
Similarly, it is relatively simple to arrange for learning situations 
in which need reduction appears to be the governing factor in learning. 
But how is the operation of contiguity to be eliminated as a possible 
explanation in accounting for the results? Even the most extreme 
reinforcement theorists agree that some cues and some kind of associated 
response must be present in the situation, if for no other reason than to 
provide a problem for the animal to learn. 
grants that reward enhances perform 
tion of needs provided by the rew 


Moreover, even when one 
ance, is it the physiological reduc- 
ard or the “consummatory response 
itself that is important? In trying to find ways of meeting such diffi- 
culties, experimenters have employed rewards that can be eaten or other- 
wise "consumed" but which have no need reduction value. But even 
When an animal learns a problem for a non-need-satistying reward, the 
drive-stimulus reduction theorist argues that the reward must have 


reduced drive stimuli, Consequently, experimentation, interpretation and 
debate go on with the issue unresolved, 


There are still others who strongly f 
the basic nature of reinforcement is irrele 
that in different types of le. 
Sometimes reducing needs 
stimulus-substitution learni 
theorists who take either 
positions elosely resembli 
that the physiological re 


avor reinforcement, but believe 
vant to learning theory, or argue 
arning reinforcement operates differently, 
and sometimes serving merely to strengthen 
ng as is true in Pavlovian conditioning. The 
of the two stands just stated are elaborating 
ng Skinner's, who, it will be recalled, argued 
àsons why a reinforcer is reinforcing are irrele- 
vant and that there are two types of learning operant and respondent 
which are associated with fundamentally different S 

Finally, the physiological psychologists are disc 
will learn in order to receive a shock in subcortical 


-R conditions. j 
overing that animals 

M s” of 
pleasure center 
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their brains! Here we seem to have a situation where neither need- 
reduction nor drive-stimulus reduction is operative. Perhaps, as a number 
of contemporary psychologists in the area of motivation have been argu- 
ing, too much emphasis has been placed on deficiency motivation. It may 
be, as Thorndike originally held, the animal seeks a “satisfying state of 
affairs," 

Obviously in the face of so many conflicting interpretations of the 
role of drive and reinforcement, it is not likely that any definitive 
explanation of problems associated with these variables is in the offing. 
Nevertheless, it seems likely that within another decade the penetrating 
Studies now in progress will have at least clarified the basic issues in 
reinforcement theory. 

. Reinforeement, then, is the great “stumbling block” or fundamental 
Issue which keeps theorists divided. Yet despite the seemingly impassible 
barriers erected by the reinforcement problem, there is some reason to 
believe that the theorists are not so far apart as might appear. It de- 
pends upon whether one emphasizes similarities or differences while 
examining the systems of learning. We have been emphasizing contrasts 
Up to this point in order to sharpen issues and clarify fundamental dif- 
ferences in opinion. But, turning to the other aspect of the question, 
What appears to have happened to reinforcement over the past several 
decades is this: It has gradually lost much of its original attractiveness 
as an explanatory concept. Guthrie and Tolman never subscribed to 
reinforcement in the formulation of their systems, and Skinner accepts 
reinforcement only in the sense of a descriptive principle and not in 
terms of drive reduction or need reduction. This leaves Hull’s theory 
^5 the last stronghold of reinforcement in the original sense of being the 
factor primarily responsible for strengthening habit. But, as we have 
Seen, Hull abandoned his original position that reinforcement was re- 


Inforeing because it was need reducing in favor of the drive stimulus 
reduction explanation. Equally significant was Hull's increasing em- 
Dhasis on secondary reinforcement and the introduction of the concept 
of the incentive (K). Both of these modifications are in the direction of 
Weakenin f reniforcement. 

It Se times to know whether Hull, had he lived to 
make further revisions in his theory, would have ultimately abandoned 
reinforcement altogether. However, Spence, who is considered one of the 
Chief current exponents of the Hullian point of view, has tentatively 
Put himself “in the contiguity camp,” and even more surprising, has 
Admitted he is “almost ready to ask him [Tolman] to make room for me 
in his new theoretical camp” (22, pp. 151-152). f 

Precisely what the ultimate outcome of these tentative overtures 


26 To be considered in more detail in Chapter IX. 
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and points of agreement among contemporary learning theorists will be, 
we dare not and cannot predict. But on the basis of what has happened 
thus far, we can say that those who were worlds apart are now next-door 
neighbors. 


Summary and Evaluation 


In looking back over the field of learning as we have seen it develop 
from nineteenth-century associationism up to the present, a few over-all 
trends seem evident. Perhaps the most striking development in the area 
of learning theory has been the domination of the field by behavioristically 
oriented systems founded on animal research. As we have previously 
pointed out, animal experimentation attracts the behaviorist with his 
objective, S-R orientation. But it seems less inevitable that learning 
theory should have come under the domination of the conditioning orien- 
tation to the extent that it has. While it is true that a reciprocal 
reinforcing relationship exists between behaviorism and conditioning, it 
does not follow that all behaviorists should necessarily base their learning 
theories on the principles of conditioning. Yet this, with the exception 
of Tolman's theory, is precisely what has happened among the major 
theories of learning today. 

It seems unlikely that the explanation of the popularity of condition- 
ing is to be found in its greater "truth" value. Rather, the lure of 
conditioning is undoubtedly related to a Second trend that has been 
developing within the area of learning. We refer to the increasing pre- 
cision and quantification characteristic of theories of learning. Learning 
as conditioning lends itself to both precise and highly quantified formu- 


amplitude of response, trials to ex- 


avioristic-conditioning 
eaned more and more 
Consequently, while con- 
sm for its programmatic 
theorists has been in the 
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theorists proved inadequate to answer the question How. In this sense 
S-R and cognitive theorists are closer together than they might appear 
to be at first glance. Both seek the same hidden How—one searching 
in the direction of reinforcement, the other in cognitive processes. With 
current efforts to formulate cognitive theories in more precise, quantita- 
tive postulate form (9), it may well be that in the next few deeades the 
S-R and cognitive theorists will finally achieve a rapprochement. 
Finally, as learning theory has developed over the years, theories 
have become less inclusive. While this trend is undoubtedly related to 
the increasingly precise quantitative formulations that psychologists are 
utilizing, the explanation, in part, lies in a different direction. That is, 
no longer do theorists attempt to encompass the whole of learning in 
one over-all theory. Thorndike, for example, considered learning to be 
the establishment of bonds or connections, and this explanation seemed 
sufficient to account for anything from the learning of simple problem 
boxes to highly complex verbal tasks. With some exceptions, today’s 
learning theorists no longer seek a magic formula to explain learning in 
general, but instead strive to define types of learning and formulate their 
theories accordingly. Thus the “miniature” theories have grown in- 
creasingly important to the point where they have displaced the older 
global theories. It may well be that in the not too distant future 
“theories of reinforcement” will achieve the prominence formerly re- 
served for broad, comprehensive systems of learning in general. But no 
matter how “microscopic” theories may eventually become, someone, at 
some time, must once again bring together the subtheories in a “macro- 


scopic” account of learning as a whole. 
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Thinking 


Our present topic, thinking, is closely allied to the process of learning, 
inasmuch as our chief tools of thought—concepts—are learned. More- 
over, a great deal of our thinking is based on memories, recollections, 
and memory images. Indeed, much of what is called thinking is actually 
remembering. For example, when the individual exclaims, “I wish I 
could think of his name,” he is simply trying to remember something he 
has learned in the past. However, there are other cases where thinking 
clearly differs from simply memory. The farm boy resting on a haystack 
and building air castles in Spain is engaging in reverie, a form of thinking 
which depends upon memory, but which goes far beyond memory to the 
imagining of events that have never happened and probably never will. 
Or, consider the scientist engaged in seeking the solution to a problem. 
He utilizes many learned concepts in arriving at the solution, but the 
characteristic thing about this variety of thinking is the resulting dis- 
covery of new relationships. Thinking, then, takes many forms. Let 
us attempt to classify the more important types here at the outset in 
order to have working definitions for the discussion of the systematic 
views on thinking that constitute the remainder of this chapter. 


Varieties of Thinking 

Perhaps the simplest and most fundamental type of thinking is simple 
association, of which there are two subvarieties: free and controlled. 
Free association occurs whenever the thinker allows the stream or con- 
sciousness to wander where it will, as so often happens at night when 
we are dropping off to sleep. Frequently under these conditions the 


mind scems to wander, so to speak, from one thing to another, to the 
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point where we may be surprised at the long chain of loosely related 
events which have passed through our consciousness from start to finish. 
It is also interesting to note that free association is employed in psycho- 
analysis. Theoretically, the freely associating patient’s “guard” is down; 
and, as a consequence, memories and impulses which are ordinarily not 
admitted to consciousness can come to the foreground. 

By contrast, in controlled association the individual is restricted, 
since he is instructed to respond within a certain type or class of possible 
responses. For example, he may be told to respond to a set of stimulus 
words by giving opposites. Thus, if the stimulus word “light” is spoken 
by the experimenter, the subject responds with “dark.” In the case where 
opposites must be given, the degree of restriction is great. However, where 
the subject is required to give synonyms, he enjoys a somewhat greater 
degree of latitude. 

In reverie, fantasy, and dreams (both day and night), the associa- 
tions flowing through consciousness are not directed by the conscious 
efforts of the thinker. However, in any of these varieties of thinking, 
the thought patterns are more highly organized and interrelated than is 
true of free association. There is, so to speak, a theme tunning through 
the thinker's mind. In fact, as common experience tells us, nocturnal 
dreams may be so highly structured and r 
the dreamer is not certain whether he has been dreaming or has experi- 
enced a real chain of events. Most psychologists believe that the theme 
or story in reverie, fantasy, and dreams is related to the thinker's moti- 
vation. Often these varieties of ideational activity are wish fulfilling in 
the sense that the individual is obtaining satisfaction in imagination 
that he cannot achieve in reality; or, as is frequently true in reverie, the 
funetion may be purely recreational. One cannot "keep his mind" on 
reality all the time! 

Autistic thinking is dominated by the thinker's needs rather than 
by the demands of reality. In this sense, autistic thinking js closely 
related to reverie, fantasy, and dreaming; and, for this reason, some 
psychologists use the terms more or less interchangeably. However, 
there are occasions when autistic thinking can be distinguished from 
reverie, fantasy, and dreaming. For example, let us suppose that a 
scientist has a strong prejudice (and scientists do have prejudices) in 
favor of a particular theory. Quite unconsciously his interpretations of 
his empirical findings may be distorted in favor of his theoretical posi- 
tion, even though he believes that he is being objective, Therefore, in 
contrast to fantasy, reverie, and dreaming, which are usually conscious, 
autistic thinking is frequently an insidious, unconscious process that 
is difficult to detect. 


Animism is a form of thinking in which the individual projects life, 


ealistic that, upon awakening, 
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or the attributes of life, into inanimate objects. As we shall see, this 
form of thinking is common in young children, who are prone to attribute 


life or conscious awareness to clouds, astronomical bodies, the wind, 


and other natural phenomena. 

. Creative thinking is a highly directed, goal-oriented type of idea- 
tional activity. In effect, the thinker is solving a problem. He may 
be engaged in reasoning, in which new relationships are sought, or he 
may simply be trying to remember a formula that will enable him to solve 
a mathematical problem. Or, perhaps he is a philosopher hard at work 
in his armchair trying to improve on à traditional ethical system. As 
these few examples show, creative thinking takes many forms—so many, 


indeed, that an extensive breakdown of this broad category of thinking 


alone would constitute a volume in itself. 
Our brief outline of the chief types of thinking should serve to dem- 


onstrate that ideation is a process with many facets; and, as a conse- 
quence, it is often necessary to specify what type of ideational activity 
is under consideration rather than to use the loose term “thinking.” As 
will be apparent in our examination of the systematic psychology of 
thinking, different investigators, aware of the many subvarieties of the 
thought processes, have developed theories or systems which seek to 
explain certain types or aspects of thinking, rather than systems which 
attempt to encompass the thought processes as à whole in a single, com- 
prehensive theory. 


Historical Background 


. Much of what we had to say about the e 
tion and learning is, of course, equally relevan 
ophers and early experimental psychologists W. 
the nature of the higher mental processes in the form of elements were 
confident that thinking could be reduced to simpler processes. As we 
Pointed out in previous chapters, mental chemistry was popular among 
the empiricists and associationists, and, along with associationism, led 
to the structuralistic psychology of Wundt and Titchener. Because the 
basic aim of the structuralists was the analysis of mental contents, we 
may include Wundt, Titchener, and their followers under the broad 


rubric of “content” sychologists. l 
However pula the same period that Wundt and Titchener were 
3 tl n 1 
developing structuralism, an opposition gnoyomeny wes Ms bre ae 
chol ; ort both on the continent of Europe an in 
ogy which found supp ts of content psychology 


the United States. In Europe; the chief opponen s 
were a group of psychologists in southern Germany and Austria, collec- 


tively known as the Würzburg school The Würzburg group stressed 


arly psychology of percep- 
t to thinking. The philos- 
ho sought the answer to 
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the study of acts and functions as the proper subject matter of psychology 
as opposed to contents. The school was aided in its attack on content 
psychology by the American functionalists, James, Dewey, Angell, and 
Carr who were opposed to structuralism for many of the same reasons 
that led to the development of the European movement. We shall begin 
our discussion of the systematic psychology of the thought processes by 
examining representative views of the proponents of these opposing 
schools of thought. Despite a certain chronological irregularity, we shall 
consider the structuralistic view of thinking, first, following which we 
shall examine the position of the Wiirzburg school, and, finally, we shall 
review the closely related viewpoint of the functionalists. 


The Structuralistic View of the Thought Processes 


Titchener’s' account of “thought,” which is the title of the ninth 
chapter in his Textbook, begins on a strongly controversial note. Titch- 
ener, it will be recalled, taught that consciousness was reducible to three 
basic elements: sensations, images, and affections. But it had come to his 
attention that other experimentalists were by no means in agreement with 
his position. There were reports emanating from various laboratories 
to the effect that introspection of the thought processes revealed the 
existence of “conscious attitudes,” “imageless thoughts,” and “elementary 
processes of relation.” None of these ideational activities appeared to 
be explicable in terms of the structuralists’ “elements,” 
challenging, might have to be regarded as new “ 
part of Titchener’s account of thinking is devoted to an attempt to refute 
this challenge to structuralism, rather than to the development of an 
original point of view on the thought processes. We do not mean to 
impute prejudice to Titchener. He is fair in concluding that opinion 
must wait upon further experimentation. What we do wish to emphasize 
is the weakness of the structuralistic contribution to the psychology of 
thinking. Titchener's simple elementalism was no match for the variety 
and richness of the cognitive processes. But let us summarize his argu- 
ments on the old controversies of the day, for it will help to introduce 
us to the issues which were central in the early systematie viewpoints 
on thinking. 

Conscious attitudes may be exemplified by such everyday concepts 
as “hesitation,” “vacillation,” or “dissent.” To take a specific example, 
the problem for Titchener was to resolve the question of whether a 
strong conscious state of the attitude “this is novel” could be analyzed 
into the familiar elements of consciousness. The initial introspective 


1 Our exposition is based on Titchener’s Textbook of Psychology (82). 


and, even more 
elements.” The greater 
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reports generally favored the stand that such an attitude was unanalyz- 
able. Titchener holds the contrary view that conscious attitudes are 
analyzable, and that the difficulties experienced by other investigators 
were the result of several experimental errors. First, Titchener believes 
that psychologists working in the area of thinking had become victims 
of suggestion in the sense that when some observers found conscious 
attitudes unanalyzable, others more or less took this finding for granted 
and failed to pursue their investigations with sufficient rigor. Second, 
Titchener goes on to argue that attitudes “thin out” with repetition so 
that the visual and verbal images which originally mediated the attitude 
are no longer present when the attitude is brought under laboratory 
investigation. As a result, the thought process involved seems to be 
imageless and sensationless. In this same connection, it was this finding 
that led to the argument for new elements, since if thought is not de- 
pendent upon the elements of consciousness, it must stand alone as a new 
element co-equal with the original three. Third, Titchener believes that 
some observers had fallen into the error of reporting their ideas or atti- 
tudes as ideas instead of looking beyond to the elements out of which 
the idea or attitude is constructed. The situation here is similar to that 
found in describing an object in terms of its ordinary meaning (the stimu- 


lus error),? instead of the raw conscious processes which are generated 


by stimuli from the object. 
Other difficulties connected with the analysis of ideational processes 


are discussed by Titchener, but the three which we have summarized are 
a sufficient indication of the problems and pitfalls of the introspective 
approach. Titchener, however, is certain that the difficulties are experi- 
mental artefacts and that more carefully controlled observations will 
eventually resolve them in favor of the structuralistic point of view. 
Indeed, he reports positive results from his own laboratory where a large 
number of attitudes were “pounced upon” at the moment they came to 
the observer’s consciousness, “made focal, and examined as carefully as 
the circumstances allowed" (32, p. 516). In Titchener's opinion, there 
was little doubt of the result: “All the reports show the same features: 
visual images, pictorial or symbolic; internal speech; kinesthetic images; 
organic sensations. Nowhere a sign of the imageless component!” Thus, 


the problems of “eonscious attitudes” and “imageless thoughts” are re- 


solved by Titchener at one and the same time. i ) 
The “alleged elementary process of relation” is described as the con- 


X ” 
scious state which arises when such concepts as “if,” “and, “but,” and 
‘Gs to" occur in the observer's consciousness. Some introspectionists 
were convinced that the conscious relations mediated by such terms were 


2 See page 43. 
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elementary thought processes irreducible to sensations, images, and affec- 
tions. In Titchener’s own words, the problem and its possible solutions 
are described as follows (32, p. 512): 


The observer was asked, for instance, “London is to England as Paris is 
to ?" or: "Eyes are to face as a lake is to ____?” He was required to 
answer these questions, in the sense of the relation obtaining between the first 
pair of terms, and then, afterwards, to give an introspective account of the whole 
experience. The results were of three kinds. The blank may be filled up, under 
pressure of the instruction, without any consciousness of relation; the transferred 
relation may be carried in visual images, or in internal speech; and, lastly, the 
relation may be present in consciousness, without any imaginal component, 
simply as an “imageless thought.” From these results the conclusion is drawn 


that “the feelings of relation are of the same order as feelings of sensory qualities; 
each feeling of relation is a simple quality.” 


Titchener and his associates tackled the problem of ideational rela- 
tions in their characteristically forthright manner, and the results in 
no way favored the supporters of "imageless relations" or “elementary 
processes of relation.” Rather, the consciousness of relations was, in 
the great majority of cases, accompanied by sensory or verbal images. 

At the end of his discussion, Titchener concludes that the struc- 
turalists’ position that there are three elementary processes—sensations, 
images and affections—stands. He then goes on to deal with other cog- 
nitive processes such as language, abstract ideas, and judgment. We 
need not trace the development of Titchener’s position on these topics, 
since in doing so we would only be multiplying examples. As Titchener 
saw it, the problem throughout is the same: how to analyze the complex 
and often elusive thought processes into their more elementary com- 
ponents. It is truly a psychology of content whose fundamental method 
is mental chemistry. Nothing original was added to the psychology 
of thinking by the structuralists, Instead, ideational activities were 
reduced to the familiar, well-established elements from which all com- 
plex conscious processes are derived, 

Act psychology and the Wiirzburg school. As we pointed out at the 
beginning of the chapter, about the same time that Wundt and Titchener 
were developing their content psychology, an opposition movement was 
getting underway in Europe. This movement eventually came to be 
known as the Würzburg school. Our next task will be tracing the devel- 
opment of the latter school of thought in relation to the structuralistic 
point of view. 

A number of individuals*—philosophers, embryonic psychologists, 
3 The interested reader may consult Borin; 


" ; g (1) for a more detailed history of 
the school. 
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and physiologists—were associated with the development of the Wiirz- 
burg school, but we shall limit our discussion to the teachings of Oswald 
Külpe, under whose leadership the “school” developed. Kiilpe began his 
academic career by studying history. However, he came under the 
influence of Wundt in Leipzig, in 1881, and, as a result, developed a 
strong interest in psychology. Eventually Külpe became a professor of 
psychology at Leipzig, but in 1894 was called to Würzburg, in Bavaria. 
'There he and his associates addressed themselves to the problem of the 
analysis of thought—a problem which Wundt was finding increasingly 
diffieult to deal with experimentally. Because of these procedural diffi- 
culties, he was turning to the study of social psychology in the hope that 
the record of man's thoughts and actions as revealed in folk psychology 
would east light on the higher mental processes. 

Külpe, on the contrary, felt that the thought processes must and 
could be studied experimentally. In keeping with their experimental 
orientation, Külpe and his associates began a program of direct intro- 
spection of the thought processes, which, as it turned out, yielded sur- 
prising results. The structuralists, it seemed, were wrong in suggesting 
that thoughts could be reduced to sensory or imaginal elements. The 
Wiirzburg psychologists found evidence to support just the opposite point 
of view, namely, that thinking can go on without any sensory or imaginal 
content. Moreover, some observers suggested that a new element—a 
"thought element”—ought to be introduced to account for their findings. 
Others suggested that the concept of *unanalyzable conscious attitudes” 
best described the results. 

We have already seen that Titchener took issue with the “imageless 
thought” and “conscious attitude” school. Wundt, in support of his own 
position that man's language and social products were the proper avenue 
to the study of the higher mental processes, denounced direct introspec- 
tive studies of thought as “mock experiments.” Külpe, however, con- 
tinued his observations, and was leaning more and more in the direction 


of abandoning content psychology altogether in favor of a functionalistic 
view. Whether or not this would have ultimately happened is 


point of 
vision of his sys- 


difficult to say, for Kiilpe died before completing a re 


tematic writings. y. 
Summary. This, then, was the state of the structuralistic psychol- 


ogy of thought: Titchener, trained in the Wundtian tradition, championed 
the point of view that the thought processes could be successfully ana- 
lyzed into the traditional elements of the introspectionists without the 
orted by Binet, the great French originator of the 


worth, a prominent American psychologist. Wood- 
of a pure state of imageless consciousness _ 


4 Külpe's findings were supp 
Binet Test, and by R. S. Wood: rth, 
worth subsequently denied the possibility 


(37, p. 788). 
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necessity of postulating a new “thought element." Kiilpe, from the cane 
academic background, gained wide support for the “imageless thought 
interpretation of the ideational processes, and, as a result, was gradually 
moving toward a functionalistic position. Consequently, the structur- 
alists were under attack by their German colleagues as well as by the 
American functionalists, whose position we shall consider next. 


Functionalism and the Thought Processes 


William James, the brilliant precursor of the American school of 
functionalism, sets the tone for the functionalistic view of the thought 
processes in one of the most famous passages in the literature of psy- 
chology. We refer to Chapter IX of the first volume of his Principles 
of Psychology. Significantly, the chapter is entitled, “The Stream of 
Thought.” A few quotations from it are worth including both for their 
excellent descriptive value and functionalistic flavor. Here, for example, 


is the famous paragraph in which James defines thought as a stream of 
consciousness: 


Consciousness, then, does not appear to itself chopped up in bits. Such 
words as “chain” or “train” do not describe it fitly as it presents itself in the 
first instance. It is nothing jointed; it flows. A “river” or a “stream” are the 
metaphors by which it is most naturally described. In talking of it hereafter, 
let us call it the stream of thought, of consciousness, or of subjective life. 


A few pages farther on James writes of the 
of thought: 


“flights” and “perchings” 

As we take, in fact, a general view of the wonderful stream of our con- 
sciousness, what strikes us first is this different pace of its parts. Like a bird’s 
life, it seems to be made of an alternation of flights and perchings. The rhythm 
of language expresses this, where every thought is expressed in a sentence, and 
every sentence closed by a period. The resting-places are usually occupied by 
sensorial imaginations of some sort, whose peculiarity is that they can be held 
before the mind for an indefinite time, and contemplated without changing; the 
places of flight are filled with thoughts of relations, static or dynamic, that for 


the most part obtain between the matters contemplated in the periods of com- 
parative rest. 


Finally, in one of the best known of 


all passages from The Principles, 
James describes the consciousness of a 


set or tendency: 


5 Franz Brentano, of the same period, developed an “ 
tion to structuralism. Brentano held that acts rather tha: 
subject matter for psychology. Clearly, 
spirit as opposed to structuralistic, 


act psychology” in opposi- 
n contents were the proper 


an “act” psychology is functionalistic in 
For further details see U, pp. 431 ff). 
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Suppose we try to recall a forgotten name. "The state of our consciousness 
is peculiar. There is a gap therein; but no mere gap. It is a gap that is in- 
tensely active. A sort of wraith of the name is in it, beckoning us in a given 
direction, making us at moments tingle with the sense of our closeness, and then 
letting us sink back without the longed-for term. If wrong names are proposed 
to us, this singularly definite gap acts immediately so as to negate them. They 
do not fit into its mould. And the gap of one word does not feel like the gap 
of another, all empty of content as both might seem necessarily to be when 
deseribed as gaps. When I vainly try to recall the name of Spalding, my con- 
sciousness is far removed from what it is when I vainly try to recall the name 
of Bowles. Here some ingenious persons will say: *How can the two conscious- 
nesses be different when the terms which might make them different are not 
there? All that is there, so long as the effort to recall is vain, is the bare 
effort itself. How should that differ in the two cases? You are making it seem 
to differ by prematurely filling it out with the different names, although these, 
by the hypothesis, have not yet come. Stick to the two efforts as they are, 
without naming them after facts not yet existent, and you'll be quite unable to 
designate any point in which they differ." Designate, truly enough. We can 
only designate the difference by borrowing the names of objects not yet in the 
mind. Which is to say that our psychological vocabulary is wholly inadequate 
to name the differences that exist, even such strong differences as these. But 
namelessness is compatible with existence. There are innumerable conscious- 
nesses of emptiness, no one of which taken in itself has a name, but all different 
from each other. The ordinary way is to assume that they are all emptinesses 
of consciousness, and so the same state. But the feeling of an absence is toto 
coelo other than the absence of a feeling. It is an intense feeling. The rhythm 
of a lost word may be there without a sound to clothe it; or the evanescent sense 
of something which is the initial vowel or consonant may mock us fitfully, with- 
out growing more distinct. Every one must know the tantalizing effect of the 
blank rhythm of some forgotten verse, restlessly dancing in one’s mind, striving 


to be filled out with words. 


It is a long jump from James to Carr, but a leap which we must now 
take in order to examine the functionalists’ position on ideation after 
functionalism had developed from a philosophy into a mature school of 
psychology. The leap, however, does not represent an extensive histor- 
ical period, for only thirty-five years elapsed between the publication of 
the Principles and Carr's Textbook; but, in the meantime, functionalism 
had become experimental and developed the strong systematic point of 
view that mental activities were to be studied as they functioned in 
enabling the organism to adapt to its environment. 

Carr’s treatment of the nature and function of ideas? strongly reflects 
the school’s adaptive frame of reference: “An idea or thought,” Carr 
begins, “is a cognitive process in that it involves the apprehension of 


6 Our exposition follows Carr (2, Chapter VIII). 
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an object in the interest of some subsequent reaction in reference to it.” 
The final phrase in the quotation conveys the potential utility value of 
ideas in keeping with the functionalists’ over-all orientation. After dis- 
coursing at length on various types of ideas, Carr returns to the charac- 
teristically functional position in a section entitled “The Function of 
Ideas.” In his discussion, Carr treats ideas as substitutes for perceptual 
stimuli. Now if we bear in mind that Carr defines perception as “The 
cognition of a present object in relation to some act of adjustment” 
(see page 125 ff), then it is clear that ideas are capable of arousing 
response patterns which have an adaptive value for the individual. Carr 
exemplifies his argument by suggesting that the thought of a coming 
lecture may induce more adequate preparation, or that the individual in 
walking home at night may utilize his cognitive knowledge of the streets 
by taking advantage of a short cut. 

Ideas, therefore, have the same consequences in adaptive activity 
as perceptions. More particularly, Carr suggests three ways in which 
ideas may function in adaptive conduct. First, the object of thought may 
be the end or goal of adaptive behavior. The dress designer or architect 
has an ideational conception of the end product of his activities in mind 
from the beginning. In this same connection Carr adds that it is by 
means of ideas that we are able to strive for remote goals. Because of 
his ability to look ahead, the human organism is capable of creative 
ideational adaptive behavior. Inventions, bridges, dams, and similar 
complex and remote-goal adaptive projects can be undertaken for man's 
betterment. Second, thoughts may serve as means to ends. To illus- 
trate: We may think of a tool which will facilitate some ongoing do-it- 
yourself project and thus utilize an idea in bringing about a more nearly 
adequate adjustment. Finally, ideas may serve a vicarious function in 
taking the place of actual behavior. The chess player, for example, 
often makes many moves ideationally in order to foresee, if possible, their 
consequences when carried out in actuality. 

In addition to his chapter on ideas in general, Carr devotes a sepa- 
rate chapter to the specific topic of reasoning, The treatment, however, 
is so similar to his earlier account of perceptual motor learning (see 
page 194 ff) that one wonders why Carr bothered to separate the two. In 
essence, Carr considers reasoning as identical in all important respects 
with perceptual-motor learning. The reasoner is confronted with a 
problem which ean be either perceptual or ideational. The solution is 
achieved by a “variable, persistent, and analytical ideational attack 
which is continued until the solution is more or less accidentally discoy- 
ered” (2, p. 202). This definition of reasoning is virtually identical with 
that given previously for perceptual-motor problems, save in the latter 


7 Tolman coined the colorful phase “behavior feints” to describe such processes. 
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the term "motor" is used instead of “ideational.” Carr, indeed, goes 
a step further in arguing for the similarity of the two types of problem 
solving by emphasizing that reasoning problems require considerable 
repetition before the solution is fixated.* Finally, Carr briefly discusses 
the process of generalization of ideational solutions. Generalization 
corresponds to transfer as he employs the latter concept. in his previous 
discussions of perceptual-motor learning. 

While the parallel is complete, Carr does not, of course,’ consider 
the two processes to be literally identical. Both the advantages and dis- 
advantages of reasoning are pointed out by Carr and compared to those 
for motor behavior. In general, the great advantages of ideational prob- 
lem solving over perceptual-motor solutions are its efficiency and the fact 
that abstract problems can be dealt with only in ideational thinking. 
However, Carr also points out that the consequences of our acts cannot 
always be foreseen, and in such cases we must fall back on a motor trial- 
and-error attack. However, as we are léaving Carr's treatment of the 
reasoning process, we must again emphasize the strong affinity which 
exists for Carr between motor and ideational activity. Undoubtedly, 
much of the identity in the two processes is the result of Carr's emphasis 
on the adaptive nature of the activities in question. The goal of adapta- 
tion, therefore, is the important consideration from the functionalists’ 
point of view; the nature of the ideational processes involved is of less 
consequence. : 

Finally, by way of a closing comment on Carr’s treatment of ideas 
and reasoning, one cannot help but be struck by his largely programmatic 
approach to thinking. Virtually no empirical laboratory experiments are 
discussed, and the analyses throughout are almost entirely theoretical. 
It is a pure systematic psychology entirely divorced from empirical 


problems and interpretations. 


Behaviorism and the Great Revolt 
When we come to examine Watson’s views on thinking, we are face 
to face with one of the most characteristic, challenging, and controver- 
sial of all his doctrines. We refer to the celebrated “peripheral theory 
of thinking.” Since Watson’s viewpoint is often contrasted to the “cen- 
iralist" theory of thinking, it will be convenient to consider the two 
together, As Figure 8-1 shows, the centralists contend that thinking is 
exclusively a cerebral affair, while the peripheralists consider ideation to 
be a function of the body as a whole. The centralist position is, of course, 
the older, traditional point of view which is supported by common experi- 
8In reading Carr, one is strongly impressed by his implicit lack of belief in 
insight and rather strong tendency to favor & trial-and-error conception of learning. 
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ence; i.e., we seem to think with our heads. Moreover, we found that 
the structuralists argued that the image, a central, conscious process, is 
the mediator of ideas. All such central processes were held to be depend- 
ent upon the central nervous system. 

As early as 1914, Watson had attacked “central images" or “cen- 
trally aroused sensations," in the introductory chapter of his Behavior: 
An Introduction to Comparative Psychology. In the latter, Watson 
defined the image as a form of implicit behavior. However, he had to 
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Fig. 8-1. The peripheralist (a) and centralist (b) views of the role of the 


brain in thinking. (From J. F. Dashiell, Fundamentals of General Psychology. 
Boston: Houghton Mifflin Co., 1949.) 


admit that no method was available at that time to demonstrate the 
existence of any such implicit behavior patterns and doubted that one 
would ever be devised. However, he strongly suggests that the muscles 
of the larynx and tongue are the probable foci of much of our implicit 
behavior because, of course, of the close association between language 
and thought. In his Psychology from the Standpoint of a Behaviorist, 
Watson proves himself a poor prophet; the behaviorists had f 
to measure responses of the laryngeal musculature. 

The procedure involved for recording implicit behavior is simple. 
A tambour is attached to the subject’s neck in the region of the larynx. 
Whenever muscular movements occur, pressure changes are set up within 
the tambour and are transmitted to a recording device, Moreover, Wat- 
son reports carrying out investigations on deaf-mutes. He found that 
their hands and fingers frequently move just as the norma] individual's 
lips are frequently active while he is reading or deeply engaged in 
thought. Even though his investigations of normal and deaf-mute im- 
plicit muscle movements sometimes failed to yield positive results, 


ound a way 
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Watson was confident by 1919 (35, pp. 324-326) that such movements 
nevertheless existed and awaited only the discovery of better instrumen- 
tation in order to be revealed. 

Clearly, Watson recognized and emphasized the close correspondence 
between language and thinking. Indeed, Watson's phrase, "laryngeal 
habits," is his equivalent for “thinking.” Laryngeal habits are devel- 
oped in early childhood out of the vocalizations which all infants display 
during the first year of life. Through conditioning, such vocalizations 
become words. For example, the child's “da-da” is attached to his father 
by conditioning and, through selective reinforcement, eventually becomes 
“daddy.” As the child’s verbal habits grow stronger, he no longer needs 
to speak the word “daddy,” but may simply “think” it when he sees his 
parent. However, his “thinking” is nevertheless motor as revealed by 
the child’s subvocal pronunciation of words. 

In addition to laryngeal habits, the language function may also be 
mediated by gestures, frowns, shrugs, and the like, all of which “stand 
for” more overt reactions to situations. Similarly, writing, drawing, 
dancing, painting, and sculpturing may be considered motor forms of 
communication which represent ideas. Indeed, Watson goes so far as 
to argue that there is really little value in attempting to record thinking, 
because “it finally eventuates in action and in the second place most of 
it in mankind is worthless from the standpoint of society—any consistent 
series of thought processes which is of any social interest will, if suffi- 
ciently well-integrated with other bodily action systems, take issue finally 
in overt action” (35, p. 327). 

Watson left the field of academic psychology before modern tech- 
niques for recording muscle potentials, brain waves, and nerve impulses 
were developed. It has since been demonstrated without doubt that we 
do think with our entire body and not with our brains alone (14, 20, and 
21). The muscles of the arms, legs, and trunk are in constant tension 
or tonus; but during mental activity the tensions are increased—espe- 
cially in those muscles which are closely associated with the content of 
the thought pattern. For example, if an individual imagines lifting a 
weight, strong bursts of action potentials can be recorded from his arms 
even though the limbs are apparently quiescent. The extrinsic muscles 
of the eyes are especially rich sources of such potentials during periods 
of waking thought (20) and, even more dramatically, can be used as an 
objective index of dreaming (3). 

Despite abundant confirmation that peripheral mechanisms are in- 
volved in thinking, contemporary psychologists are inclined to take a 
middle ground on the centralist-peripheralist continuum, recognizing 
that both cortical and peripheral processes are involved in ideational 


activity. There is increasing evidence to show that consciousness, think- 
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ing, and muscular processes are complementary. Ideational activity 
often initiates muscular activity, but the relationship is reciprocal; and 
muscular contractions, by stimulating lower brain centers, indirectly 
affect the cortex. However, we are getting ahead of our story, and we 
must return to the teachings of the systematists, turning our attention 
to the contributions of the Gestalt school. 


Gestalt Psychology and the Thought Processes 


Generally speaking, the work of three Gestalt psychologists stands 
out in the area of thinking. We refer to Kóhler's research on insight 
in chimpanzees, which we have already considered in Chapter VI; 
Wertheimer’s experiments with children (36); and Duncker’s modern 
classic on problem solving (4) carried out on University of Berlin college 
students, We shall examine both Wertheimer’s and Duncker’s research 
programs and their theoretical interpretations. The student may review 
for himself the account of Kóhler's experiments on insight. 

Wertheimer, in introducing his experiments with young school chil- 
dren, asserts that “productive thinking” is the exception rather than the 
rule. In large measure, Wertheimer lays the blame for this unsatisfac- 
tory situation on the educational system, which, he believes, has been 
dominated by traditional logic and association theory. Traditional logic 
analyzes thinking in terms of formal definitions, propositions, inferences, 
and syllogistie reasoning. Since the days of Aristotle, the logicians have 
sought to ensure correct thinking by insisting on precise definitions, exact 
judgment, carefully formulated concepts, ete. According to the logicians, 
the individual who is able to carry out the operations laid down by the 
science of logie is able to think correctly. But Wertheimer finds that 
in comparison with “real, sensible and productive” thinking the ex- 
amples of traditional logic seem “barren, boring, empty, unproductive” 
(36, p. 10). Even more important, logical thinking does not guarantee 
either correct or productive thinking. One may be exact in his thinking 
if he follows logical procedures, but his thinking may nevertheless be 
senseless and sterile. 

Similarly, from Wertheimer's point of view, traditional association 
theory leads to blind drill, chance discovery of the correct answers, and 
fixation of whatever is "reinforced" regardless of whether or not that 
something is meaningful and productive. The educational system oper- 
ating under the philosophy of association theory, Wertheimer argues, is 
dedicated to the inculeation of rules and principles by rote memory with 
the result that the pupil's thinking is rarely productive and more often 
a blind repetition of procedures dictated on a priori grounds by his 
teachers. When the child is subsequently confronted with a variation of 
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a problem learned under this system of education, he is unable to solve it 
even though the same basie procedure applies. 

To exemplify his argument, Wertheimer investigated the technique 
usually employed for teaching pupils how to find the area of a parallelo- 
gram. The procedure was as follows: (1) The teacher first reviewed tha 
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Fig. 8-2. (From Wertheimer 36.) 


process for finding the area of a rectangle where area — altitude X base; 
(2) a parallelogram was then drawn on the blackboard such as that 
shown in Figure 8-2; (3) the pupils were next shown how to drop per- 
pendicular lines, a-b and c-d, at the ends of the parallelogram, and ex- 
tend the bottom side d-e. They were then shown that the area is equal 
to the base times the altitude, since the parallelogram had been trans- 
formed into a rectangle. 


Fig. 8-3. (From Wertheimer 36.) Fig. 8—4. (From Wertheimer 36.) 


ch as that outlined above, the pupils 
had no difficulty solving & variety of similar problems. But when con- 
fronted with the situation illustrated in Figure 8-3, many of the pupils 
either refused to attempt a solution or proceeded with logical but incor- 
rect, solutions such as those illustrated in Figure 8-4. A few rotated the 


figure to “normal” position and obtained the correct solution. 
Going a step further, Wertheimer found that some children, after 


Following a demonstration su 
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being instructed how to find the area of a parallelogram by the method 
outlined above, were able to find acceptable solutions for problems involv- 
ing trapezoids and similar figures such as those shown in Figure 8-5. In 
general, among children who attempted solutions, two types of responses 
were found which Wertheimer calls *A-responses" and “B-responses,” 


A-responses: 


Fig. 8-5. Problems and solutions involvi 
A-responses the subjects change the fi 
triangles. In B-responses previously 
criminately. (From Wertheimer 36.) 


ng trapezoidal figures. In the 
gures into rectangles by shifting the 
learned operations are applied indis- 


respectively. "These are illustrated in Figure 8-5. On the other hand, 
some children refused to attempt solutions, asserting that they had never 
been instructed in the proper procedure for solving such problems, 
Finally, Wertheimer presented figures in which “A-solutions” were 
possible by drawing auxiliary lines, and others in which A-solutions 
were not possible. See Figure 8-6. Wertheimer found that some children 
attempted to apply (indiscriminately) A-solutions to B-type problems. 
Wertheimer is convinced that children do not necessarily approach 
geometric problems such as those we have illustrated in a blind, inappro- 
priate manner, but have become victims of a pedagogic tradition which 
relies on a teacher-taught “correct” procedure which does not offer any 
real insight into the problem. Wertheimer adds that the validity of his 
interpretation is supported by the results of studies where pupils who had 
been instructed in the traditional manner were asked for proof of their 
solutions. The children, he found, were either dumfounded or 
to “prove” the solution in terms of specific measurements for a particular 
case. What is lacking in such instances, Wertheimer continues, is a 
knowledge of the inner relationships between the size of the area and the 


attempted 


Gestalt Psychology and the Thought Processes 287 


form of the figure. He exemplifies his argument with a simple rectangle 
which is subdivided into little squares. See Figure 8-7. The squares are 
immediately organizable into an integrated whole. The solution then 
becomes meaningful in terms of the relations between area and form. 
The thinker perceives that the total area is equal to the total number of 
smaller squares, which can readily be obtained by multiplication. 


A- Figures B - Figures 
Fig. 8-6. Examples of figures in which A-solutions cannot be applied to 
Some children saw no difference between A- and B-figures, attempt- 
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B-figures. 
ing to apply the same solution to both. 


For the application of the “squares-solution” to trapezoids the 
figures must be restructured in such a way as to produce a “better figure, 
i.e., a rectangle. Wertheimer found that children who had never been given 
formal training in geometry (and adults who had forgotten theirs), when 

f a rectangle by the squares method, 


shown how to obtain the area 0 | quare 
arrived at solutions to parallelograms and trapezoids with little or no 


“Some children reached the solution with little or no help 


assistance. : € 
direct way. Sometimes, after strained concen- 


in a genuine, sensible, 
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tration, a face brightened at the critical moment. It is wonderful to 
observe the beautiful transformation from blindness to seeing the point!" 
(36, p. 48). 1 
Wertheimer cites dozens of interesting examples of solutions of geo- 
metric problems by children—some as young as five years—all of which 


Fig. 8-7. (From Wertheimer 36.) 


showed structural changes involving transformations of the figure. 
Moreover, he studied the thought processes involved in other types of 
problems, such as proving the equality of the angles formed by the in- 


Fig. 8-8. (From Wertheimer 36.) 


tersection of straight lines (see Figure 8-8); how to solve the series 
1-*243-0-445...n quickly and without adding the entire series; 
and finding the sum of angles of a polygon. In each case, Wertheimer 
analyzed the types of solutions employed by his subjects in terms of the 
productiveness and insightfulness of the thinking involved. 

Professor Wertheimer also devotes a chapter in his book to an 
account of the thought processes utilized by Albert Einstein, the great 
physicist, in developing his limited and general theories of relativity. 


—— 


Gestalt Psychology and the Thought Processes 289 


The account is of special interest, since it is based on a series of personal 
interviews with Einstein. 

As a result of his investigations, Wertheimer formulated a theory 
of productive thinking which constitutes ihe concluding chapter in his 
book. He begins by summarizing his general findings on the various 
types of problems which he utilized in his investigations (36, pp. 189- 
190). First, he found that the individuals studied showed many instances 
of “genuine, fine, clean, direct productive processes—better than some 
might have expected.” Wertheimer is convinced that productive think- 
ing is the natural way to think but is often absent because of blind habits, 
bias, and school drill. 

Second, processes such as “grouping,” “centering,” and “reorgani- 
» were employed by his subjects that had not been recognized by 
logicians and associationists in their analyses of the thought processes. 
Third, productive solutions were not perceived piecemeal but were related 
to “whole characteristics.” This was true even though some operations 
favoring the traditional analyses were found; they, too, were utilized in 
a functional relationship to the whole characteristics of the problem. 

Finally, productive solutions showed a “structural truth.” They 
did not partake of “cheap plausibility,” but were honest and sincere 
attempts to verify or prove the solutions utilized in solving the problems. 

On the basis of his findings, Wertheimer is convinced that produc- 
tive thinking involves a grasp of the inner structural relationships of the 
problem followed by grouping the parts of the problem into a dynamic 
whole; any “gaps” or “disturbances” must be understood and dealt with 
in terms of the structural unity of the problem as a whole. The thinker 
must realize the difference between peripheral and ae aspects 
of the problem, and grou each in a structural hierarchy. 

M eredi is Ne A of the inherent difficulty and lack of 
definitude in his terminology, but points out that his research was under- 
taken more in the expectation of exposing problems for further research 
g answers to already formulated hypotheses. In fact, 
Wertheimer had hoped to publish two additional volumes on epe but 
his goal was never realized.? We shall conclude our discussion 5 a 
theimer's work by summarizing his suggestions for scd "eg ? In 
general, he believed that further study should follow three leads pro- 


vided by his preliminary work: 


zation 


than for providin 


1. The study of the laws governing segregation, grouping, centering, 


and transposibility in problem-solving 


2. The relations of parts to wholes 
3. The nature of what constitutes good Gestalten 


9 Productive Thinking was published posthumously. 
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Karl Duncker’s studies of problem solving were highly similar to 
Wertheimer's, both in terms of experimental design and theoretical inter- 
pretation of the results. However, Duncker worked with college students 
rather than with elementary school children and employed more “prac- 
tieal" problems as compared to Wertheimer's abstract geometric prob- 
lems. Duncker's over-all aim, however, was quite similar to Wertheimer's 
in that he sought to reveal the essential nature of the thought processes. 


Fig. 8-9. A schematic representation of Duncker's tumor problem. The 
ellipse represents a cross section of the diseased area with the tumor in the 
middle. If the body is rotated, the radiation will be maximal in the center and 
minimal on the periphery. (From Duncker 4.) 


Duncker’s most thoroughly investigated problem was the following: 
Given an inoperable stomach tumor and rays which at high intensity 
will destroy tissue (both healthy and diseased), how can the tumor be 
destroyed without damaging surrounding tissue? Typically, the subjects 
were also shown a schematic sketch of the problem while it was being 
presented verbally. Duncker's drawing is reproduced in Figure 8-9. 

The following experimental protocol is quoted from Duncker’s 


monograph to illustrate a subject’s thought processes in arriving at a 
solution. 


Protocol 


1. Send rays through the esophagus. 

2. Desensitize the healthy tissues by means of a chemical injection. 

3. Expose the tumor by operating. 

4. One ought to decrease the intensity of the rays on their way; for example 
would this work?—turn the rays on at full strength only after the tumor has 
been reached. (Experimenter: False analogy; no injection is in question.) 

5. One should swallow something inorganie (which would not allow 
of the rays) to protect the healthy stomach-walls. 
stomach-walls which are to be protected.) 

6. Either the rays must enter the body or the tumor must come out. Perhaps 
one could alter the location of the tumor—but how? Through pressure? No. 

7. Introduce a cannula—(E: What, in general, does one do when, with 
any agent, one wishes to produce in a specific place an effect which he wishes 
to avoid on the way to that place?) 


8. (Reply:) One neutralises the effect on the way. But that is what I have 
been attempting all the time. 


passage 
(E: It is not merely the 
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9. Move the tumor toward the exterior. (Compare 6.) (The E repeats the 
problem and emphasizes, ^. . . which destroy at sufficient intensity.") 

10. The intensity ought to be variable. (Compare 4.) 

11. Adaptation of the healthy tissues by previous weak application of the 
rays. (E: How can it be brought about that the rays destroy only the region 


of the tumor?) 
12. (Reply:) I see no more than two possibilities: either to protect the body 


or to make the rays harmless. (E: How could one decrease the intensity of 


the rays en route? (Compare 4.) 

13. (Reply:) Somehow divert . . . diffuse rays . . . disperse ... stop! Send 
a broad and weak bundle of rays through a lens in such a way that the tumor 
lies at the focal point and thus receives intensive radiation. (Total duration 


about half an hour.) 


Duncker analyzed the protocols obtained from his subjects according 
to certain stages revealed by the subject’s reactions. First, there is the 
discovery of the “general or essential properties of a solution.” Using 
the protocol quoted above as an example, when the subject begins 
thinking about the problem, he suggests sending the rays through the 
esophagus, desensitizing healthy tissue, or lowering the intensity of 
the rays on their way to the tumor. (See Table 8-1.) None of these 
solutions is practical, but they. nevertheless reveal a general grasp of 
the problem and a reformulation of it in a goal-oriented direction. To 
borrow Wertheimer’s terminology, the problem is being “restructured” 
by the subject. 

Upon being advised of the impracticality of his first general pro- 
posals, the subject continues to formulate solutions which are still broad 
but which are more truly solutions as opposed to mere reformulations of 
the problems. These solutions Duncker groups under the heading of solu- 
tions with “functional value.” (See Table 8-1.) Out of functional 
solutions the subject develops specific solutions, one of which is accept- 
able—focusing the rays by means of a lens. 

Of course, not every student-subject clearly showed all three stages 
during the course of problem solving, nor did each come up with the same 
functional and specific solutions. But Duncker argues that however 
primitive the solutions offered, they were not describable "in terms of 
meaningless, blind, trial and error reactions" (4, p. 2). A little further 
on (p. 9) he emphasizes that “what is really done in any solution of 
problems consists in formulating the problem more productively. . . . The 
final form of a solution is typically attained by way of mediating phases 


X-rays are not deflected by a lens. In 
g from different directions are made to 
ed to minimize the exposure of healthy 


10 The idea is only correct in principle. 
medical practice, several weak rays comin 
focus on the tumor or the subject is rotat 
tissue and maximize the exposure of malignant tissue. 
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of the process, of which each one, in retrospect, possesses the character of 
a solution, and, in prospect, that of a problem.”** Put somewhat more 
simply, problem solving consists of hierarchically related stages of organ- 
ization of the problem starting with general solution-oriented reformula- 
tions of the problem to increasingly more specific solutions. Because 
each stage is related to those that have gone before, as well as to those 
that lie ahead, the process is a dynamie whole rather than a blind, trial- 
and-error affair. 

Duncker went on to investigate mathematical problem solving, in- 
sight, learning, and the process of transfer of solutions to new problems. 
Even a summary of Duncker's complete experimental program is far 
beyond the scope of a single chapter. However, because of its intrinsic 
interest and importance in thinking, we shall include a brief description 
of his concept of "functional fixedness" in problem solving. Functional 
fixedness is illustrated on a simple level by the ape who, after mastering 
a banana-stick problem, cannot solve the problem in the absence of a 
stick because he fails to perceive that he can break off a small branch 
from a nearby tree. The animal has become “fixated,” so to speak, on 
unattached sticks and is blind to the possibilities of utilizing other sticks 
which may be available, 

On the human level, the same phenomenon has been investigated in 
"Einstellung" (set) experiments wherein the subject is shown how to do 
a series of problems, all of which involve a certain fixed series of stages. 
If similar problems are introduced where the correct solution cannot be 
attained by the now familiar approach, subjects tend to continue to use 
the inappropriate method because of the strong set built up by the initial 
series of successful solutions. For example, Duncker requested his sub- 
jects to suspend several cords from a wooden shelf for "perceptual 
experiments." On a table were screw hooks, the cords, and a gimlet. 
The subjects readily used the gimlet to bore holes for starting the screw 
hooks but found there were one too few hooks to hang the required num- 
ber of cords. They failed to perceive that the gimlet could be employed as 
a support after it had been used to start the holes for the screw hooks. 
The subjects’ set toward the gimlet was as a tool and not as a support, 
even though nothing in the instructions prevented the latter use. In 
Duncker’s terms, the subjects’ search for an additional screw hook was 


“unprägnant,” because restructuring of the problem failed to occur as 
a result of fixation. 


Summary and evaluation, T 

interpretations offered by Kóh 
11 Italics in original. 

12 N. R. F. Maier, an American psychologist, has conducted a number of similar 


experiments on reasoning-in both animals and human subjects. His results and 
interpretations are entirely congruent with Wertheimer’s and Duncker’s. 


he experimental programs and theoretical 
ler, Wertheimer, Duncker,? and other 
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Gestalt-oriented psychologists, have strongly emphasized the perceptual 
nature of problem solving. The problems employed have typically called 
for creative or reasoned solutions as opposed to “trial-and-error” solu- 
tions. Therefore, to some extent, their interpretations in terms of Gestalt 
principles have been favored by the Gestalt-like nature of the problems 
chosen, just as a “reinforcement” interpretation of animal learning experi- 
ments is favored if the initial design and conditions of the experiment 
preclude the possibility of insightful solutions. Because we have tried 
to follow closely Wertheimer’s and Duncker's rather difficult original 
wording and interpretation, we shall conclude this section by attempting 
to bring together the essence of the Gestalt viewpoint in a highly sum- 
marized and simplified set of principles which we hope will clarify the 
Gestalt position without doing violence to the spirit of the original. 

I. Productive or creative thinking occurs when the organism is 
confronted with a problem that cannot be resolved by habitual means. 
Kóhler's and Duncker’s problems are excellent illustrations of this 
principle. Apes do not habitually obtain their food by the aid of tools, 
nor do college students treat tumorous patients. Both are “original” 
problems, and both lend themselves to “thoughtful” solutions, in the 
sense that all elements of the problem are in the subject’s perceptual field. 

IL Thinking takes the form of a perceptual reorganization of the 
problem in a series of hierarchically related solutions which tend to 
become increasingly more specific. Both Wertheimer's and Duncker's 
protocols revealed such stepwise transformations in the subject’s thought 
processes. It is impossible to know whether Kóhler's apes were engaged 
in hierarchical thinking because, of course, it was not possible to obtain 
verbal reports from the animals, 

II. Perceptual reorganization during thinking tends in the direction 
of “centering” and “focusing,” of “filling gaps” and seeking better 
Gestalten. Kóhler's apes, Wertheimer's children, and Duncker's college 
Students all demonstrated behavior which suggested increased focusing 
on the “missing parts” of the problem. The apes had to perceive the 
boxes as filling the gap between the floor and the banana before they 
were able to “solve” the problem. This the animals perceived early in 
the experiment, as revealed by their dragging the boxes under the fruit. 
However, the more difficult problem of statics (box stacking) remained 
to be solved. In his studies of human thinking, Wertheimer found that 
his pupils often referred to something “missing” or something “messy” 
on the ends of parallelograms and trapezoids. A similar process occurred 
in Duncker's students, who often realized "something was needed" to 
protect, healthy tissue even though they could not yet suggest just what. 

. IV. The readiness with which the solution is found is related to the 
fixity of the perceptual field, motivational factors, and the subject's 
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previous training. Here we must rely mainly on Wertheimer's work 
with the ehildren who had been given rigid, formal training in geometric 
problems. They experienced more difficulty in the solution of parallelo- 
grams than did naive subjects. However, Duncker’s studies of fixedness 
are also pertinent, since subjects with the incorrect “set” had difficulty 
with experimental problems. 

V. The final solution tends to occur as a sudden reorganization or 
transformation of the perceptual field. "Suddenness" is, of course, a by- 
word in Gestalt interpretations of problem solving. Once again we must 
emphasize that suddenness is not to be confused with rapidity. Some of 
Duncker's subjects required over thirty minutes for the solution of the 
tumor problem. What is meant is that the subject’s reorganization of 
the perceptual field is stepwise; he “jumps” from one possible solution 
to another. 

VI. A high degree of transfer to similar problems may be expected 
if the subject is allowed to work out his own solutions to cognitive 
problems. Both Kóhler's apes and Wertheimer’s subjects demonstrated 
high transfer provided they achieved insightful solutions. Such solutions 
depended, in turn, upon grasping the principle of the problem. Though 
not discussed in this chapter, Duncker’s results on transfer are consistent 


with the work of other Gestalt psychologists. 


Piaget and the Development of Understanding in the Child 

o himself. For many years he has been 
a where he has carried out 
f the child's understanding 


Jean Piaget is a “school” unt 
associated with the University of Genev 


elaborate investigations on the development o 
of the physical and social environments. The results of Piaget's research 


and his challenging theoretical interpretations have appeared in nearly 
a dozen books since 1926. They range over such varied subjects as the 
development of language, judgment, intelligence, play, number concepts, 
and the appreciation of reality in the child. 

While Piaget stands aside from the traditional British-German- 
American schools of psychology, his work has made itself felt throughout 
the psychological world and has stimulated a considerable amount of 
research. Consequently, we have decided to include it here. We should 
also point out that both Piaget’s results and his theoretical interpretations 
are considered highly controversial. We shall make no attempt to review 
the extensive literature bearing on the controversy. We might also 
note that the best original introductions to Piaget are his Child’s Con- 


13 In Jersild, references appear thoughout Chapters 13 and 14. Those who wish 
to pursue the literature in the area should consult the bibliographies in Thompson 


(31, pp. 234-238) and Jersild. 
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ception of the World (26) and The Child’s Conception of Physical 
Causality (28). The present account has been drawn largely from these 
sources. 

In his investigations of children’s conceptions of the world, Piaget 
employed three general methods. First, he followed the purely verbal 
procedure of asking the child questions about his relations to other 
people, to environmental objects, and to natural phenomena; in the same 
category were questions designed to test the child’s understanding of 
physical causality. For example, the child might be asked, “Where 
does the wind come from?” “What makes you dream?” “Is the air 
outside alive?” The second method was half verbal and half concrete. 
Descriptions of natural phenomena were presented to the child orally, 
who was then asked questions designed to test his understanding of the 
phenomena in question. The third method was entirely concrete. Piaget 
and his associates arranged miniature experiments designed in such a 
way as to demonstrate fundamental physical relationships. For example, 
children were shown a toy engine run by steam generated by means of 
a small alcohol lamp. Water was placed in the boiler and the fire was 
lighted in the child’s presence. When sufficient steam had been generated, 
a small piston caused a flywheel to rotate rapidly. The fire was then 
extinguished, and the flywheel gradually stopped. 

The children tested by the several techniques just enumerated were 
of various ages from three to fourteen but mainly were in the age range 
from three to eleven. All subjects were either French-speaking Swiss 
children or French boys and girls. Since we are considering both the 
child’s conception of reality and his conception of physical causality, we 
shall summarize Piaget’s findings on these closely related processes 
separately. 

The child’s conception of reality2* Piaget found that the content 
of the child’s thought processes varies according to certain stages. Briefly, 
up to the third year of age, the child’s thinking is characterized by 
autism. Indeed, the very young fail to distinguish between the internal 
and external worlds, Thus, clouds move because “We make them move 
by walking.” Up to seven or eight years of age the child’s thinking is 
egocentric and characterized by animism. Everything is alive for the 
child, and he believes that clouds and heavenly bodies move of their own 
volition, following people as they walk. Beyond seven and eight, the 
child’s thinking evolves into a stage characterized by mechanical causa- 
tion and logical deduction. External and internal processes are well 
differentiated. In short, the child has overcome his egocentricity. 

More specifically, Piaget believes that three complementary processes 
are at work in the evolution of the child’s thought between the ages of 

14 The exposition follows Piaget (28, 29). 
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three and eleven. First, thought moves from realism to objectivity; 
second, from realism to reciprocity; and third, from realism to relativity. 
"The processes are simultaneous, and the stages overlap. By the evolution 
from realism to objectivity, Piaget means that the child at first fails to 
differentiate between the self and-the external world. During the early 
years he "thinks with his mouth," believes that his words are part of 
external things, and identifies his breath with the wind. Moreover, the 
names of objects are confused with objects themselves. Dreams are 
believed to be actual events going on before the child which could be 
seen by anyone else who might be in the room. It is only *. . . through 
a progressive differentiation that the internal world comes into being and 
is contrasted with the external" (28, p. 243). 

In part, Piaget’s evidence for the child's failure.to differentiate the 
self from external reality comes from his investigations of children's 
language (25). He found over one-third of the children's speech was 
egocentric in content at three years of age, with decreasing percentages 
at older ages. Thus, as measured by the frequency of occurrence of 
personal pronouns and references to self, the younger child is the more 
egocentric. However, Piaget's generalization has been widely criticized 
by American psychologists who have failed to duplicate his results on 
the language studies. However, Piaget’s questionnaire and experimental 
studies have not been seriously challenged, and, on the whole, the evidence 
supports his contention of self-referent realism as the first stage in 
the evolution of the child’s thought processes. 

The transition from realism to reciprocity is marked by a trans- 
formation in the child’s thinking, away from a point of view in which 
the self is absolute, to one in which other points of view are possible. 
The nine-year-old child has discovered that the sun follows everybody 
and not him alone. At this stage the child regards his dreams as true 
inner manifestations of the self and no longer believes the same dream 


- is experienced by everyone as if it were out there in objective reality. 


Balloons do not ascend “because they want to fly” but “because they are 
light.” 

E The transition from realism to reciprocity blends into the transition 
from realism to relativity in which absolutes in thinking are dropped 

Boats are no longer heavy and pebbles 
ends on the surrounding medium. A boat 
ater is light, whereas a pebble on land is 
light and in the water is heavy. Thus, in the third stage, beyond seven 
or eight years, the child’s perception of the world is rapidly taking on 
the characteristics of the adult mode of thought. 


The child’s conception of causality. According to Piaget, the de- 
child's conceptions of causality follows much the same 


in favor of relative standards. 
light; instead, their weight dep 
on land is heavy and in the w 


velopment of the 
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pattern as his conceptions of reality. However, Piaget's analysis of the 
various types of causal relationships in children's thinking is much more 
complex in that he distinguishes seventeen types of causal relations in 
children's thinking. Because of the large number of types involved, we 
have condensed Piaget's seventeen modes into brief tabular form with 
short definitions and examples of each type (28, pp. 258-267). 

Even a cursory study of Table 8-2 will reveal that many of Piaget’s 
types are not completely independent but shade off into each other. 
Categories 9, 10, and 11, for example, are very closely related, as are cate- 
gories 14 and 15. Moreover, the seventeen types can be grouped into 


three main functional categories according to the ages at which they 
occur. 


I. Psychological, realistic, and magical: ages one to six 
II. Artificial, animistic, dynamic: ages six to nine 
III. The more rational types: ages ten to seventeen 


It should also be noted that the modes of thinking described in Table 8-2 
show the same initial self-reference that is true of the child’s conception 


of the world. In both cases increasing objectivity develops with increas- 
ing age. 


Table 8-2. A Summary of the Types of Causality Shown by Children (Accord- 
ing to Piaget, 28) 


Type of Causality 
1. Motivational 


Meaning 
Physical or other events are 


explained on the basis of 
motives, 


Example 
God sends us dreams be- 
cause we are bad. 


2. Finalism Explanations in terms of 
the end products of phe- 


nomena. 


The river flows so it can go 
into the lake. 

3. Phenomenistic Contiguous phenomena are 
assumed to bear cause- 
and-effect relations. 


The moon stays in the sky 
because it is yellow. 


4. Participation 


5. Magic 


6. Moral 


7. Artificial 


Objects which resemble each 
other are believed to act 
on or cause each other. 

The child endows himself 
with the ability to cause 
physieal events. 

Explanations are given in 
terms of necessity. 

An event is explained in 


terms of an intention be- 
hind it. 


The shadows in a room are 
caused by shadows out- 
doors. 

The sun moves because I 
want it to. 


The sun must move so that 
we can go to bed. 


The clouds move because 
they want to. 
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Table 8-2. A Summary of the Types of Causality Shown by Childr 
ing to Piaget, 28) (Continued) j Md 


Type of Causality 


8. Animistic 
9. Dynamic 
10. Reaction of 
surroundings 
11. Mechanical 
12. Generation 
18. Substantial 
identification 
14. Condensation and 
rarefaction 
15. Atomistic 
16. Spatial 
17. Logical 


with Piaget’s an 
Attempts to repeat his s 
Some investigators 
studied; others have failed t 
even found evidence of animis 
gested that cultural an 
American children may, 
the final outcome of research on the de 
child, Piaget’s studies are unexcelled 


clusive. 


Meaning 

Attributing life or spirit to 
inanimate objects. 

Attributing force to objects 
but without the implica- 
tion that they are alive. 

The first true physical ex- 
planation in which a prime 
mover is the first cause 
followed by a mechanical 
explanation. 

Explanation by contact and 
transference of movement. 

Accounting for the origin of 
things by a transmuta- 
tion of substances. 

Bodies are born of one an- 
other but are no longer 
endowed with growth. 

Physical objects grow from 
one another by condensing 
or rarefying. 

Physical objects are made 
of small particles—atomic 
theory. 

Explanations of problems in 
perspective. (Rare in chil- 
dren.) 

Logical explanations of phys- 
ical events based on em- 
pirical observation. 


Example 
The clouds move because 
they are alive. 
The clouds move by them- 
selves. 


The clouds start moving by 
themselves and then the 
wind pushes them along. 


The clouds move because 
of the wind. 


Clouds come from smoke. 


Clouds come from smoke. 
(But cannot grow.) 


Stones are hard packed sand 
and earth. 


The stone is made of sand, 
which in turn is made of 
tiny particles. 

Exemplified by a correct 
account of linear perspec- 
tive. 

A correct explanation of why 
water reaches the same 
level in both branches of 
a communicating vessel. 


It must be emphasized that not all psychologists are in agreement 


15 See (23) and (31). 


alysis of the child’s conception of physical causality. 
tudies with American children have been incon- 
have found similar stages in the children 
o confirm Piaget's findings. 
tic thinking in adults. It has been sug- 
d educational differences between European and 
in part, account for the differences.*® Whatever 
velopment of understanding in the 
for the richness and spontaneity 


Some have 


300 Thinking 


of children's verbalizations of their own experiences and attempts to 
understand the world around them. 

Finally, we might note that Piaget believes that the study of the 
development of understanding in the child leads directly to the problem 
of the evolution of human knowledge in general In Piaget’s words, 
“. ..it may very well be that the psychological laws arrived at by means 
of our restricted method can be extended into epistemological laws 
arrived at by the analysis of the history of the sciences: the elimination 
of realism, of substantialism, of dynamism, the growth of relativism, etc., 
all are evolutionary laws which appear to be common both to the develop- 
ment of the child and to that of scientific thought” (28, p. 240). While 
the argument presented in the preceding quotation is, at this stage of 
psychological knowledge, no more than an interesting parallel, any 
promising approach to the all-important goal of the better understanding 
of human thought processes is to be encouraged. 


Current Trends in the Psychology of Thinking 


At the present writing it is impossible to discern any over-all trends 
in contemporary systematic developments in the area of thinking. There 
is no dearth of research in the field, as well as in related fields, such as 
linguistic behavior and learning. There are, however, no distinct minia- 
ture systems in the area of thinking, such as we found to be true of 
perception and learning. Rather, the over-all approach in recent years 
has been an empirical one in which various matters of interest relative 
to the thought processes have been investigated without regard to elabo- 
rate theoretical considerations or systematic biases. We shall conclude 
our discussion of thinking by outlining what seem to us to be the two 
major research areas of greatest concern to American psychologists, from 
which miniature systems are most likely to develop. These are: (1) 
studies of abstracting ability and representative factors in thinking, and 
(2) studies of concept formation. 

Studies of abstraction and representative factors are best exemplified 
by the work of Goldstein and his associates on human patients with brain 
injuries and by the research of various physiologists and physiological 
psychologists on animals. We shall briefly outline the general findings 
in both areas. 

Goldstein’s work spans the period from the end of World War I 
to the present. He became interested in the conceptual abilities of 
soldiers suffering from brain injuries (especially injuries in the frontal 
lobes) during the first World War. Such patients, he found, were unable 
to think in abstract terms, For example, when asked to classify skeins 

16 See references (7) and (8). 


Current Trends in the Psychology of Thinking 301 


of wool of assorted hues into appropriate classes of colors, they were 
unable to do so. Obvious greens or reds could be grouped correctly by 
such patients, but they were unable to deal with hues that deviated 
markedly from the standard. 

By way of interpretation, Goldstein postulated two levels of con- 
ceptual ability, concrete and abstract. The concrete functions are not 
seriously impaired in brain-injured patients, but abstracting ability is 
either deficient or absent. The greatest impairment to abstracting ability 
occurs in cases of injury to the frontal lobes. 

In 1941, Goldstein and Scheerer (8) reported a further series of 
studies of hospital patients with brain injuries in the frontal regions. 
The studies in question involved the administration of various tests of 
abstracting ability to the patients. Some of the tests were standardized 
by Goldstein and his associates for clinical use; descriptions of these may 
be found in the Goldstein-Scheerer monograph referred to above. Others 
were simple qualitative tests improvised by the investigators. Because 
of space limitations, we cannot undertake an analysis of Goldstein and 
Scheerer’s results with standard tests; however, a brief summary of the 
more informal tests and results with them will convey the flavor of this 
interesting approach to the study of human thought processes. 

Goldstein and Scheerer discuss eight general behavioral modes which 
test the individual’s ability to abstract. First, the normal individual is 
able to detach his ego from the outer or inner worlds of experience; the 
brain-injured cannot. One patient, for example, when asked to repeat 
the sentence, “The snow is black,” refused to do so on the grounds that 
it was contrary to his knowledge. Another patient, when requested to 
take a comb from the table and bring it to the examiner, could not do so 
without combing her hair. Thus, one price the patient pays for brain 
injury is the inability to detach himself from concrete experience or 
knowledge. " 

Second, brain-injured patients cannot assume a certain mental set. 
For example, the patient is unable to set the hands of a clock to a certain 
hour. Similar actions cannot be initiated by the patient even though 
he is able to carry them out if prompted by the experimenter. 1 

Third, the patient may be unable to account for spatial relationships. 
Even though the patient is able to indicate where a noise originates, by 
pointing to the source, he cannot verbally state the direction of the origin, 
The verbalization of abstract space is beyond his ability even though 
the more concrete ability to point out spatial directions has not suffered 


as a result of the injury. 
Fourth, the brain-inju 

one aspect of a task to another. 

is unable to follow the recitation 


red may be unable to shift a mental set from 
When asked to recite the alphabet, he 
by giving the days of the week. Simi- 
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larly, if shown an ambiguous figure containing two faces, the brain- 
injured will see only one of the faces. Stated in terms of the normal 
individual, the average person can readily shift his set from one activity 
to another. The brain-injured patient’s concrete orientation makes him 
rigid in his behavior. 

Fifth, the patient whose abstracting ability is impaired is unable to 
keep two tasks in mind simultaneously. For example, he can respond 
correctly to one light in a reaction-time test, but when instructed to 
respond to one of several lights presented in irregular order the patient 
begins to react to all lights indiscriminately. 

Sixth, the patient cannot synthesize parts into an integrated whole. 
He may be unable to work jigsaw puzzles or put together performance 
tests. The formation of wholes from parts requires a perception of the 
whole into which the parts must be fitted. Since, at the beginning of 
the test, the whole is an abstraction, the patient cannot visualize it. 

Seventh, the brain-injured cannot abstract out the common properties 
embedded in a variety of test situations. When requested to find the 
common denominator of a set of fractions, the patient is unable to do so. 
For the same reason, such individuals have difficulty with reasoning 
problems in general. 

Finally, the patient is unable to plan ahead, He cannot draw a map 
of his way home from the hospital, and on the ball-and-field test in the 
Binet Scale, cannot make an intelligent plan of search, 

While the descriptions given above are stated in more or less absolute 
terms, it must be recognized that brain-injured patients show various 
degrees of inability depending upon their original capacities, the site and 
extent of their lesions, ete. However, Goldstein and Scheerer emphasize 
that abstraction is not merely a higher degree of concrete ability, nor is 
it a synthesis or compounding of a number of lower order functions. 
Rather, they believe that abstract thinking is a recent evolutionary type 
of ideational activity which is qualitatively different from the phylo- 
genetically older concrete ability. According to these writers, the para- 
mount factor in abstract thinking is conscious will. In other words, the 
individual must consciously reflect, judge, and look ahead before his 
thinking can qualify as abstract, 

Goldstein's work on human subjects has been paralleled by animal 
research directed toward discovering the symbolic processes or representa- 
tive factors which mediate thought. The investigations which are most 
closely related to Goldstein's studies are experiments on the memory trace 
in monkeys. These experiments originated out of the finding that animals 
have the ability to make delayed reactions, For example, a normal 
monkey ean be shown where a reward is hidden under one of two cups 
which are placed some distance apart and in front of the animal. Even 
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though the monkey is forced to delay up to thirty seconds, he can still 
go to the correct cup. But Jacobsen (15, 16) found that monkeys with 
bilateral lesions in the frontal lobes were unable to delay more than a 
few seconds, if at all. 

Jacobsen believed his animals had suffered an amnesia of the 
"representative factor" by means of which the monkey remembered the 
cues that he utilized in finding the reward. However, a number of 
investigators have challenged Jacobsen's interpretation on the basis of 
their own investigations of brain-injured animals. Finan (5), for example, 
gave prefrontal monkeys “pre-delay reinforcement” which took the form 
of allowing the animals a bit of food on the correct side just before the 
delay period. Despite their lesions, the reinforced animals could delay 
successfully. Finan’s results suggest that the basic loss in prefrontal 
animals is not one of memory but of attention. The prefrontal monkey 
is excitable, readily distracted, and it is possible that Jacobsen’s animals 
were not sufficiently attentive to the experimenter’s activities and as a 
consequence had no cues to remember. Additional evidence that the 
deficiency is in the area of attention comes from a number of studies in 
which prefrontal monkeys were given sedatives, kept in the dark during 
the delay, or otherwise rendered less distractable during the test situation 
(15, 24, 30, 33). The general findings suggest that the disturbance is, 
indeed, in the process of attention. 

If we stretch a point and look for the common factor running through 
studies of human and animal subjects whose frontal lobes have been 
injured, the general picture is a deficiency in the planning, management, 
and control of behavior. The human patient’s lack of abstracting ability 
is, in part, the result of his inability to concentrate, keep a set, and main- 
tain a consecutive series of activities without constant guidance from the 
physician. Thus, the frontal lobes exercise a restraining, guiding influ- 
ence on other brain centers—especially emotional centers—as revealed by 
the personality changes accompanying prefrontal lobotomy in psychotics. 

While both animal and human studies have led to an increased 
knowledge of the functions of the frontal lobes, no real theory of think- 
ing has emerged from such investigations. Goldstein and Scheerer admit 
that their eight criteria of abstracting ability are descriptive rather than 
explanatory. Similarly, the animal studies tell us nothing about the 
nature of the representative factors that animals utilize in making de- 
layed reactions. The nearest contribution to a theory of thinking that 
has emerged from research on brain functions in ideational activity is 
Goldstein’s analysis of concrete and abstract levels of thought; and, here 
again, the categories are more descriptive than explanatory. 

Much the same can be said of contemporary studies of concept for- 
mation, a summary of which will serve to conclude our survey of thinking. 
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'Two representative studies will be cited to illustrate the experimental 
approach to concept formation. The classic study of concept formation 
carried out by Hull in 1920 (13) laid the groundwork for subsequent 
research; hence we shall outline his experiment first. Hull presented his 
subjects with a series of twelve packs of cards. Each card carried a Chi- 
nese character, and one of the characters in each pack included a “con- 
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Fig. 8-10. Chinese characters used in studies of concept formation. For 
explanation see text. (From Hull 13.) 


cept” (see Figure 8-10). For example, the concept “oo” was represented 
by a checklike character as illustrated for each series in Figure 8-10. 
The subjects were practiced on a given series until they could give the 
correct concept. In a latter part of the experiment (series VI-XII), the 
subjects were tested for their ability to generalize the learned concepts, 
or, in other words, recognize them in new situations. 

Hull analyzed his results in terms of ordinary discrimination learn- 
ing. The subject, he argued, learns to discriminate the common element 
in the characters, and, on the basis of his experiences, can recognize and 
utilize similar elements when they appear in new settings. Thus, the 
child comes to appreciate the meaning of “round” 
with apples, oranges, balls, beads, and similar object 
ognize roundness in unfamiliar situations, 


Írom his experiences 
8, and is able to rec- 
Obviously Hull's interpreta- 
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Fig. 8-11. Materials used by Heidbreder to study concept formation. For 


explanation see text. (From Heidbreder 9.) 

to the principles of conditioned learning— 
and selective discrimination. 

dies, Heidbreder (10-12) inves- 


tion reduces concept formation 
reinforcement, generalization, 

In a recent and extensive series of stu 
tigated the formation of various types of concepts. Utilizing a series of 
drawings presented on a memory drum, Heidbreder instructed her sub- 
jects to anticipate nonsense names for the concepts embedded in the 
drawings. For example, when series I was presented, the subject watched 
as the experimenter pronounced the name of each figure (see Figure 8-11). 
On the next trial the subject tried to give the name associated with the 
picture and was prompted by the experimenter whenever necessary. In 
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each series of sixteen figures, nine concepts were embedded. In series I, 
faces were always named “RELK,” and buildings “LETH.” After the 
subject had learned series I, he began with series II and so on, until all 
were learned. At some point during the experiment, the subject recog- 
nized concepts learned in previous series and began to anticipate all 
"faces" by responding with “RELK,” all buildings by responding with 
"LETH," etc. 

Three general types of concepts occurred in Heidbreder's series: 
concrete objects, spatial forms, and abstract numbers. She found that 
concrete concepts are readily attained. Spatial forms are intermediate 
in difficulty and abstract numbers difficult to learn. By way of inter- 
pretation, Heidbreder suggests that concrete forms are the concepts which 
are not only first experienced in childhood, but also those which occur 
most frequently in the everyday life of the adult. At first a ball is a 
concrete object to be manipulated by the child, and only secondarily to 
be thought of as round or something to be counted. Thus, there is an 
order of “dominance” in human thinking ranging from the concrete to 
the abstract, with the latter type requiring more than mere perception. 
The parallels between Heidbreder’s hypothesis and Goldstein’s analyses 
of thinking into concrete and abstract levels are obvious, 

Finally, it must be emphasized that Hull and Heidbreder employed 
the inductive method of concept formation in which many examples are 
presented from which the concept must be differentiated by the subject. 
In the deductive approach, a principle is given and the subject must then 
develop examples from it. Clearly, in the history of human thought both 
types of concept formation have been utilized—often in mixed form—by 
original thinkers. This is especially true of the scientific mode of 


thought, which is always a mixture of inductive empiricism and deduc- 
tive rationalism. 


Summary and Evaluation 


In reviewing the topic of thinking, one cannot help but be impressed 
by the complexity and variety of mental processes that psychologists 
have subsumed under this heading. Undoubtedly, this diversity accounts, 
in part, for the lack of satisfactory theoretical offerings in the area as 
compared with other areas in psychology. Moreover, psychologists have 
found it difficult to apply those quantitative techniques to the thought 
processes that are readily utilized in the study of learning, intelligence, 
sensation, and, to some degree, in perception. As a result mend of the 
research on thinking has been exploratory in nature: ad as a conse- 
quence, the resulting interpretations are descriptive rather than. explana- 
tory. However, we do not wish to minimize the work of those whose 


References 307 


names appear in the literature of thinking. Certainly the provocative 
implicit speech theory of Watson, the challenging investigations of the 
Gestalt psychologists on productive thinking, and the brilliant clinical 
studies of Goldstein and his associates have deepened and broadened our 
understanding of the thought processes. Nevertheless, it is fair to say 
that progress toward the formulation of more comprehensive theories of 
thinking has been necessarily slow. In looking to the future, it, seems 
likely that the empirical approaches pioneered by Hull, Heidbreder, and 
the comparative psychologists will generate comprehensive theories of 
thinking in terms of learned mediating processes. 
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Motivation 


In this and the following chapter, we are entering upon the study of 
systems and theories in dynamic psychology. Asitis used in the language 
of everyday life, the term "dynamic" carries with it the implication of 
“power,” “energy,” “force,” or “action.” In the technical literature of 
psychology the concept has the same connotation as it does in everyday 
speech, but its denotation is much more specific. Technically speaking, 
dynamic psychology is the psychology of motivation and emotion. The 
two processes are grouped under the broad heading of dynamic psy- 
chology because psychologists look upon motives and emotions as condi- 
tions which arouse, regulate, and sustain behavior. It is also interesting 
to note that both terms come from the same Latin root, movere, meaning 
to move or incite to action. Thus, psychological usage is sanctioned 
by etymological tradition. However, in psychological research and in the 
systematic literature, motivational and emotional processes are conven- 
tionally treated separately, partly for practical reasons and partly on 
theoretical grounds. We shall follow the more or less conventional 
pattern of considering the two processes independently, devoting the 
present chapter to motivational theory and the following to systems of 


emotion. 

Before we begin our examination of historical conceptions of motiva- 
tion, it will be helpful by way of orientation to consider what has tradi- 
tionally been included within the field. As we examine the scope of 

e apparent that the field is both 


motivational psychology, it will become apparent that 
broad and complex, in the sense that motivation 1s intimately related to 


a number of other psychological processes: I 

First, the psychology of motivation is concerned with those changing 

physiological states that are associated with hunger, thirst, sex, and so 
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forth. Because of this, many of the early experimental studies of motiva- 
tion were directed toward the investigation of the strength of drives in 
animals which are known to be related to bodily needs and physiological 
processes. More recently, there has been a great deal of research and 
theorizing in this same area whose aim has been the understanding of the 
fundamental neurologie, metabolie, and psychological factors underlying 
the primary drives. 

Second, emotional states, as has already been indieated, are some- 
times treated as motivating conditions. Psychologists have demonstrated 
experimentally that emotional states, through learning, can act as drives. 
Moreover, as common experience tells us, emotions often reinforce motives 
in progress. When we strongly desire something, the accompanying emo- 
tional tone increases the strength of our desire to attain a goal. 

"Third, habits enter the realm of motivational psychology because 
of the fact that well-established habits can incite the individual to 
action. The monkey who has been experimentally habituated to morphine 
is highly motivated to get his daily injections and may die if he fails 
to receive them. Similarly, the professional man or office worker who 
has spent thirty or forty years on the job often finds retirement an 
exceedingly difficult adjustment. He reminds us of the proverbial fire 
horse who, though officially “retired,” charged off at the sound of the 
alarm. Habits are also considered to be at the heart of social motives. 
It is generally agreed that such motives as prestige, affection, the desire 
for possessions, security, and the like, are learned patterns of behavior, 
or, as some authorities prefer to put it, culturally determined. 

Fourth, sets, attitudes, and values are complex cognitive processes 
compounded, in part, of motivational factors and because of this motiva- 
tional component are properly considered to be within the scope of 
motivational psychology. Sets, indeed, may be defined as temporary 
states of motivation which make for greater selectivity of perception and 
increased specificity of response. Attitudes are more enduring mental 
states and are motivational in the sense that strongly held attitudes 
predispose the individual to react in a certain way, as is so clearly illus- 
trated by ragial and religious prejudices, Values, too, may be thought 
of as enduring cognitive processes which function as guides to conduct 
and as goals to which the individual directs his behavior. As is true of 
deeply ingrained religious beliefs, the motivational strength of values 
can act as powerful and lifelong influences on the individual’s conduct. 

F ifth, incentives and other environmental influences which play upon 
motivational processes are properly included within the Scope of both 
theoretical and experimental studies of motivation. Lewin, for example, 
made incentives and environmental conditions in genera 


: E l an important 
aspect of his system of dynamic psychology. (See pages 332-341.) 
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Our brief outline of the major areas of motivational psychology 
should serve to indicate the complexity of the task facing those psy- 
chologists who undertake the formulation of a comprehensive theory of 
motivation. However, the broad scope of the field is by no means the 
only problem confronting the systematist. Motivational processes are 
hidden states, often outside the conscious awareness of the individual 
and, as a consequence, must be inferred from behavior. While the same 
is true of learning, perception, intelligence, and other mental processes, 
the problem is accentuated in motivational studies because of the diffi- 
culty of establishing “anchoring points” on the stimulus and response side. 
Looked at from a slightly different point of view, until psychologists had 
developed standardized tests and reliable laboratory techniques for the 
investigation of the higher mental processes, the psychology of motivation 
lagged behind. Theory and system making need stimulation from— 
indeed, are based upon—the empirical findings from the laboratory, and 


until these were available systematic work in motivation was hampered. 


Finally, we should like to point to another factor which retarded 
the evolution of motivational psychology. We refer to the dominance of 
the structuralistie psychology of consciousness for which motivation was 
not a problem. Moreover, the atomistic approach of the early behav- 
iorists, directed as it was toward externally observable behavior, failed 
to develop the orientation whieh is required to get, at inferred processes. 
It was not until the impact of Freud's psychoanalytic theory was felt in 
academic circles that psychologists began to turn their attention to 
the development of techniques for the quantitative investigation of 
motivation. 

Because the representatives of the early academic schools of psy- 
chology had little to say about motivational processes in their systematic 
literature, we shall, following a brief historieal introduction, begin with 
Freud's theory of human motivation. Following our discussion of Freud's 
system, we shall examine several modern academically nurtured systems 
in which motivational theories have played a significant role. Finally, 
we shall discuss contemporary trends in motivational theory, which, we 
shall discover, are developing rapidly along many diverse ‘lines. 


Motivational Psychology in the Prescientific Era 

Ever since men first began to speculate about human nature, the 
f man’s motives has inevitably arisen. In ancient philosophical 
n nature is treated as a “problem,” in the 
sense that ethical philosophy and moral theology have traditionally 
sought to guide and control the individual for the betterment of society. 
Consequently, the reasons why people do the things they do and want 


question o 
and theological works, huma 
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the things they want becomes of paramount importance. Closely related 
to the problem of the underlying basis of human wants and desires is the 
question of freedom of will—a question that is still something of an issue 
in philosophy and theology. Is man free to act as he wills? Is he the 
pawn of fate? Or, is he the "puppet" of hereditary and environmental 
forces over which he has no control? 

In seeking the answers to the basic driving forces in human nature, 
the ancient Greek philosophers favored a humoral or bodily basis for 
motivation. Perhaps it was the enlightened, scientific approach to 
knowledge characteristic of the Golden Age of Greece that was responsible 
for their biological analysis of man's motives, or it may have been their 
rapidly developing interest in medicine. Whatever the reason, Greek 
philosophical speculation on human motivation took the form of relating 
patterns of action and thought to differences in physique and underlying 
physiological states. We have already touched upon Plato's physiological 
theory of human nature (Chapter I), but the most influential of all 
classical theories of human motivation was Hippocrates! fourfold type 
theory of personality. The “father of medicine" believed that people 
could be understood in terms of their temperaments, and held that there 
are four basic personality types, to each of which is related a different 
underlying bodily “humor.” The “sanguine” individual’s optimistic and 
hopeful attitude is associated with a predominance of the “blood humor.” 
The “melancholic” temperament he believed to be due to a predominance 
of “black bile,” while an abundance of “yellow bile” gives rise to the 
“choleric,” or irascible, disposition. Finally, the "phlegmatie" tempera- 
ment is associated with an excess of “phlegm.” 

Typological theories of individual differences have persisted down 
through the ages with incredible pertinacity and, as will be brought out 
in the chapter on personality, remain popular today. But because they 
attempt to encompass the whole of personality, typologies are only 
tangential to the psychology of motivation. The point at which the two 
overlap is in the search for the underlying energeties of behavior. The 
typologist is rarely satisfied with formulating broad descriptive categories 
of personality or temperament, but, in addition, endeavors to explain 
individual differences in terms of the biological substratum of motivation 
—usually on the basis of bodily build or the endocrine system. 

Another motivational doctrine that has played a considerable role 
in both ancient and modern accounts of human motivation is that of 
psychological hedonism. The doctrine of hedonism stems from ethical 
philosophy, where it took the form of affirming that the attainment of 
happiness is the highest good in life, For this reason, ethical hedonism 
is a nonscientific, philosophical value system and, as such, has little 
relevance for psychology. Psychological hedonism, on the other hand, 


x 


-instinct could, with consi 
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does not impute value judgments to the pursuit of good or evil, but 
simply postulates that man seeks pleasure and avoids pain. 

The philosopher Bentham was the first writer to formulate clearly 
psychological hedonism as the basis for human motivation. Largely as a 
result of the applications of his doctrine to criminal law, our present penal 
code is based on the assumption that punishment acts as a deterrent to 
crime by balancing the pleasure to be gained from the commission of a 
crime with an equal degree of pain. Thus, in traditional British common 
law, the problem was “to make the punishment fit the crime.” However, 
it eventually became apparent that the doctrine of hedonism was an 
oversimplification of human motivation. More and more severe penalties 
had to be written into law in an effort to deter criminals, until some 250 
offenses carried the death penalty. Pickpocketing was one of the infrac- 
tions calling for the death penalty. But at the public hangings of con- 
victed pickpockets those still out of custody gathered in large numbers 
to ply their trade among the spectators. Obviously, hedonism as an 
explanation of human behavior proved defective and in its original form 
no longer occupies an important place in the literature of psychology. 
Hedonism is now considered not so much a determiner of conduct but 
an emotional accompaniment of motivated behavior. Pleasantness of 
hedonic tone indicates an over-all attitude of approach and acceptance, 
while unpleasantness implies a tendency to reject and withdraw. 

The next historical development of importance in motivational psy- 
chology was the rise of the “instinct” school of motivation. Largely as 
a result of the growing interest in animal behavior around the middle 
of the nineteenth century, biologists and early comparative psychologists 
were impressed with the repertoire of complex unlearned behavior patterns 
exhibited by lower forms. The concept of “instinct” became popular to 
account for those behavior patterns which are unlearned and for which 
the organism has no foresight of the consequences of its own behavior. 
Thus the wasp, without education or insight into her activities, builds a 
complicated cellular nest. Similarly, yearling birds migrate thousands of 
miles without guidance or foreknowledge of their ultimate goal. 

The doctrine of instinct as an explanatory concept was given support 
by the theory of evolution and the science of genetics. Once the mecha- 


nisms of heredity had been identified, the somatic, or bodily, basis of 
derable logical justification, be attributed to 


in patterns of behavior mediated by inherited 
“prepotent” nervous pathways. At a certain stage 
in the organism’s development, certain stimulus patterns “trigger off" a 
sequence of behavior which, taken as à whole, is described by the outside 
observer as an “instinct.” Because of its apparent “explanatory” power, 
the concept of instinct became highly popular in late nineteenth-century 


propensities for certa 
“chains” of reflexes or 
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biology and psychology. Undoubtedly a great deal of its attractiveness 
lay in the fact that it offered a mechanistic explanation for behavior, 
apparently reducing complex behavior to simpler elements in the hered- 
itary nervous and glandular processes. , 

However, as is so often true in the history of science, "first" explana- 
tions lose their attractiveness as mature reflection displaces initial 
enthusiasm. It became increasingly clear that in accounting for behavior 
in terms of instincts, nothing has been accomplished after all. To 
attribute the wasp's nest-building ability to an “instinct for nest building” 
is little more than a circular explanation. Basically, the difficulty arises 
from the fact that instinctive behavior is defined as behavior which is 
unlearned. Then unlearned behavior is “explained” as “instinctive.” In 
terms of the wasp, we say that her ability to build a nest must be 
instinctive since she has no opportunity to learn the behavior in question. 
But if we then raise the question as to what enables wasps to build nests, 
and take as the answer, “instinct,” the circularity of the reasoning 
involved is apparent. Moreover, to “explain” instincts as “hereditary 
propensities” is substituting one mystery for another. As a result, the 
concept of instinct fell from its position of pre-eminence to become, for 
a time, a “bad word” in psychology, especially from the point of view 
of the behaviorists with their distrust of the “unseen.” But as has already 
been pointed out, there are cycles of ascendance and decadence in 
psychological theory. In the past several decades, the investigation of 
instinctive behavior has enjoyed a resurgence of interest, largely as a 
result of the work of European ethologists who are seeking to discover 
the environmental-physiological relationships in the behavior of lower 
forms. We shall return to the problem of instincts later in the chapter 
when we discuss this new and challenging approach to comparative psy- 
chology, but we must first consider several important motivational 
systems which reached their development during the early decades of the 
present century. 


Freud and the Libido Theory* 


In many ways, Freudian psychoanalysis is an outgrowth of instinct 
psychology. As his biographers emphasize, Freud was strongly attracted 
to both Darwin and Goethe, whose evolutionary systems appealed to his 
biological and neurological interests. As a young man Freud studied 
medicine at the University of Vienna, where a brilliant academic staff 
numbered among its members some of Europe’s outstanding biologists, 
physiologists, and neurologists. Moreover, Darwinism was in the air in 


1See reference numbers (9, 10, 11, 17, 18, and 36 


. ) for both primary and sec- 
ondary sources. 
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Viennese academic circles, and Freud, finding himself drawn more and 
more toward psychology, believed he saw a way to keep the science of 
mind firmly on a biological basis by founding the motivational aspect of 
his psychoanalytic system on a modification of the reproductive instinct, 
which he called the libido. 

The term libido is best understood as a psychophysical concept 
meaning both the bodily and mental aspects of the sex instinct (17, 
Vol. II, pp. 282-283). In other words, the libido is at once raw sexuality 
and the mental desire or longing for sexual relations. Freud, however, 
emphasized the mentalistic aspect of the libido in his writings, and for 
all practical purposes, libidinal energy may be equated with mental or 
psychic energy. Moreover, Freud employed the term to cover a range 
of behavior and motivational phenomena ordinarily not considered sexual 
in the narrower sense. Self-love, a mother’s love for her child, religious 
love—in fact, any pleasurable activities in which the individual engages 
—are but broader aspects of the basic desire to achieve sexual satisfaction. 

In his later writings Freud further generalized his libido theory into 
an all-inclusive “life instinct,” eros. Eros includes the instinct for self- 
preservation, the desire to propagate the species, self-love, love for others, 
and the tendency to grow and realize one’s potentialities. In short, eros 
is the creative force that underlies life itself. However, Freud also saw 
in his patients the urge to destroy—sometimes to destroy the self, some- 
times others. Man, he believed, is inevitably drawn toward death. If 
the death instinct is turned inward, it results in suicidal destruction; if 
outward, in hate or aggression and, in its worst form, murder. This all- 
embracing instinct of death and destruction Freud called thanatos. 

Since eros and thanatos exist side by side, we are all driven by 
conflicting unconscious forces. Love, then, is a fusion of eros and 
thanatos. In fact, every human motive is an alloy of both constructive 
and destructive impulses. Freud agreed with the poet Oscar Wilde, who 
said that in wish or in deed each man kills the things he loves. 

On the basis of these fundamental instincts, Freud built his entire 
system of motivation. The elaboration of eros and thanatos as the child 
develops determines his relationships with members of the family con- 
stellation, to the social order into which he is born, and to those with 
whom he will have interpersonal relations during his adult life. From 
the point of view of Freudian psychoanalytic theory, the most important 
phase of development occurs during the early years, especially the infan- 
tile period, which, as Freud defined it, lasted up to five or six years of 
age. During the very early infantile period, the child, according to Freud, 
is “autoerotic.” That is, he derives erotic satisfaction from stimulation 
of his own body or from having the “erogenous” zones stimulated by the 
mother incidental to feeding and bathing. More specifically, the early 
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infantile period can be subdivided into three stages: (1) the oral stage, 
in which stimulation of the mouth gives rise to pleasurable sensations; 
(2) the anal stage, in which libidinal pleasure is obtained in connection 
with the activities of the lower bowel; and (3) the early genital stage, 
in which manipulation of the sexual organs is the chief source of erotic 
pleasure. 

"Throughout these early stages, the child's libido is said to be under- 
going localization in increasingly more pleasurable regions of the body. 
But at the same time, the libido seeks “object attachment” in the form 
of another human being. Obviously, during the autoerotic stages, the 
object choice is the child’s own body. Because the infantile libido is 
centered on the child himself during the autoerotic stage, Freud referred 
to the infant as narcissistic. Like Narcissus of Greek mythology, the 
infant is in love with himself. During the genital stage, however, the 
child becomes attached to the parent of the opposite sex. This early 
parental attachment Freud described as the Oedipus complex after the 
Greek tragedy Oedipus Rex. Eventually the child overcomes the Oedipus 
complex because of his increasing fear of retaliation on the part of the 
parent of the same sex for whom the child is a “rival.” In overcoming 
his incestuous impulses, the child makes use of three mechanisms: repres- 
sion, sublimation, and identification. Repression is the forceful ejection 
from consciousness of forbidden impulses or of shameful, traumatic 
experiences. Sublimation involves the conversion of sexual impulses into 
socially acceptable forms of behavior. It is a kind of transformation 
of energy from one form to another in which the progression is from a 
baser to a more “sublime” type of motivation, hence, “sublimation.” 
Identification involves the child’s putting himself in the place of the 
parent of the same sex and thereby obtaining vicarious sexual satisfac- 
tion from that parent’s sexual relations with the spouse. 

When the child has successfully resolved the Oedipus complex, he 
enters upon the second major stage of motivational development, namely, 
the latent period. During this stage, which lasts from the end of the 
infantile period to the onset of puberty, the child is primarily engaged 
in the development of social feelings. Narcissism is diminished, there is 
a further decline of autoeroticism, and, as the term latent implies, 
sexuality as such is not evident, 

After the onset of puberty the genital organs become capable of 
sexual functioning, and a revival of zone sensitivity occurs. A resurgence 
of narcissism and autoeroticism accompanies the development of the 
sexual organs. Typically autoeroticism takes the form of masturbation 
at this stage of development. There may also be a revival of the Oedipus- 
object choice at puberty, but in the normal course of events a hetero- 
sexual choice is made outside the family, and marriage follows, 
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At any stage during the course of psychosexual development, fiva- 
tions may occur, with the result that the child’s motivational system 
fails to develop properly, and further, personality growth is seriously 
hampered. For example, if fixation occurs during the early oral stage 
as a result of overindulgence on the part of the mother, the child or 
adult will be excessively carefree, generous, overoptimistic, and will 
behave in general as if the world owed him a living. Presumably, he 
expects a continuous flow of pleasure from life just as he experienced 
an overabundant flow of milk from the mother’s breast. However, if the 
child is frustrated during the early oral stage, he will become pessimistic, 
demanding, and socially dependent upon others. If fixation occurs at 
the anal stage, the child may develop into an overorderly adult who, in 
his concern for detail, cleanliness, and possessiveness, reflects parental 
overemphasis on bowel training accompanied by evidence of emotional 
revulsion or disgust at the sight of feces. 

Freud believed that the normal frustrations which accompany wean- 
ing, bowel training, and the suppression of the Oedipus complex strengthen 
the child’s character. This assumes that the training is not carried out 
in a harsh manner and that the child has an adequate supply of libidinal 
energy to maintain repressions as well as to meet the demands of reality. 
In an atmosphere of warmth and affection the expanding personality of 
the child derives more and more pleasure from the stimulation of reality 
and less from primitive bodily satisfactions. Thus, in the normal adult, 
crude sexual curiosity has been sublimated into mature intellectual 
curiosity. The characteristic broadening of interests that goes with the 
process of maturation means, in effect, that the libidinal energy is 
becoming attached to more and more objects. Moreover, with changing 
situations and varying age levels, the type of object attachment changes. 
The young adolescent in the first throes of true love is at a stage of 
development when all his libidinal energy is atta 
mature man with diverse intellectual interests S 
libido attachments that spread far beyond primary sexual satisfaction. 

The preceding discussion of libidinal development illustrates the 
highly deterministic nature of Freud’s system of motivation. Eros repre- 
sents all of the tendencies within the individual toward living, expanding, 
and realizing the self. But all of the energy available to eros stems 
from the libido. Thus, from birth onward there is a limited, determined 
supply of energy which can neither be augmented nor decreased e 
fundamental sense. Thanatos, Freud regarded as far more diffieu t to 
study, and he did not specify the source of energy behind destructive 
However, it will be recalled that thanatos, as well as eros, 
hich the individual is born and, as such, is presumably 
life which supplies the libidinal energies. 
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Since Freud's theories range over such diverse phenomena as infan- 
' tile sexuality, neurotic behavior patterns, the structure of primitive 
societies and the Judaeo-Christian religious tradition, a complete discus- 
sion of his motivational system would require several volumes rather 
than a section in a single chapter. However, even a summary of Freud’s 
theory of human motivation would be incomplete without some mention 
of the interesting and highly characteristic methods he employed to assess 
the motivational structure of his patients. Indeed, as the historical 
accounts of the development of psychoanalysis reveal, methodology and 
theory marched hand in hand throughout the evolution of the Freudian 
system. As Freud himself has pointed out (11), psychoanalysis began 
with Breuer’s* discovery that patients under hypnosis revealed memories 
for experiences which they were unable to recall in the waking state. In 
treating his own patients Freud eventually dispensed with the hypnotic 
trance in favor of free association. Theoretically, the free-associating 
patient’s “guard” is down and unconscious material is therefore able to 
escape the “censorship” normally exerted during directed, conscious 
thinking. This does not mean that the patient’s associations are entirely 
lacking in direction or are unrelated to an over-all goal. The very fact 
that he is a suffering human being who is voluntarily seeking help lends 
a general purpose to the analytic session; the patient is there to explore 
the inner self. Consequently, his associations tend to be concentrated 
within emotional and motivational areas. Indeed, if the patient wanders 
too far afield, the analyst interprets this as a sign of “resistance” and 
strives to bring him back to more significant material. 

An important submethod within the larger technique of free associa- 
tion is dream analysis. So critical is the process of analyzing dreams that 
it is sometimes considered as a separate method of uncov 
scious motivational processes. However, in practice, dreams are analyzed 
by having the patient free-associate around the content of the dream so 
that its dynamics may be revealed. Since Freud considered dreams a 
"royal road" to the unconscious, it will be necessary to go into the process 
of dream analysis in some detail, 

To begin with, it is important that, upon analysis, dreams reveal two 
distinct types of content, the manifest content and the latent content. 
The dream as remembered by the dreamer upon awakening is the mani- 
fest content. Psychoanalytically, the manifest content is not the signifi- 
cant portion of the dream, since in the process of becoming conscious, it 
has undergone considerable distertion in order to make it acceptable to 
the dreamer’s conscious self. The hidden or latent content of the dream, 
therefore, must be discovered by searching deep below the surface of the 


2 Breuer was a Viennese physician who pioneered in the therapeutic use of 
hypnotism in the cure of hysteria. 
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manifest content. This depth analysis is accomplished in two ways. 
First, the patient is required to associate around elements within the 
dream. If, for example, the dream involves swimming, the patient is 
asked to associate around the word “water.” Presumably, the water in 
the manifest content has some hidden significance for the dreamer, and 
the memories and impulses which it calls to the patient's mind during 
free association help to reveal just what that significance is. 

The second method for discovering the latent meaning of dreams is 
symbol analysis. Since symbolism in dreams is largely a private affair, 
the meaning of symbols must be determined in relation to the psyche of 
the individual dreamer. This involves the discovery of partial or incom- 
plete identities between the manifest symbols and hidden wishes or 
impulses buried in the patient’s unconscious. In general, the majority of 
symbols in dreams are sexual (8, p. 161). Because sexual impulses are 
“forbidden,” the dream work utilizes several processes to convert them 
into acceptable and apparently harmless symbols. 

For example, the male sex organ will appear in the form of sticks, 
poles, steeples, snakes, or some form of pointed object. The female 
genitals are symbolized as pocketbooks, trunks, caves, or enclosed places. 
The process of birth is symbolized as running water or swimming. The 
dreamer’s body takes the form of a house, and if the dreamer is male, 
the walls of the house will be smooth; if female, the house will have 
ledges and balconies (breasts). 

In the foregoing examples the partial identities are easily recognized. 
But in many dreams the manifest content is extremely distorted and 
sometimes bizarre. In such cases the symbolism in the dream and the 
events depicted have undergone considerable modification by the dream 
work, The first, and one of the most important processes of the dream 
work, is condensation, in which the manifest content is translated into a 
highly abbreviated form. Some elements of the dream are omitted alto- 
gether, and others appear only in fragmentary form. In other cases 
several elements may be blended into one. Frequently in the latter 
instance, one person in the manifest content may stand for several indi- 


viduals in the latent content. 
A second process employed 
latter takes two forms: first, à 


by the dream work is displacement. The 
latent element may be replaced by some- 
thing more remote—something that is virtually an allusion instead ofa 
direct representation of significant event in the dreamer's life. Second, 
the accent in the manifest content may be displaced. For example, 
latent accent on the male genital organ may appear in the dream as 
accent on the nose. Not infrequently displacement takes the form of 
accenting opposites: thus, clothing often represents nakedness; love may 
be a disguise for hate, and vice versa. Finally, the process of secondary 
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elaboration helps to disguise the real significance of dreams. In secondary 
elaboration, the dreamer, upon awakening, makes a “good story” or good 
Gestalt out of the dream. He therefore tends to add elements that were 
not in the original dream and omits others. In some cases elaboration 
may go so far that the dream is modified to such an extent as to give 
rise to total misunderstanding of its significance (8, p. 190). 

In general, the process of dream interpretation is designed to reverse 
the dream work. In other words, the purpose of the analysis is to reveal 
precisely what the dream work is trying to repress. Basically, what is 
repressed is a wish—a wish that is strongly desired by the dreamer's 
unconscious but which is incompatible with the dreamer's evaluation of 
himself. Because such unconscious repressed impulses are at the root of 
the patient's symptoms, their importance for successful therapy is 
obvious. 

Freud was also convinced that slips of the tongue, errors in writing 
or behaving, and accidental or symptomatic acts reveal hidden motivation. 
Of special importance in indicating a strong desire to repress or hide 
unconscious motives is the process of resistance which is encountered in 
neurotic patients during therapy. The operation of resistance is revealed 
when the patient's free associations become unproductive, when he refuses 
to go on, "forgets" appointments, or otherwise behaves as if he were on 
the defensive. According to Freud, the appearance of resistance indicates 
that a sensitive, painful area of the unconscious is being approached; 
and, in order to protect himself from the anxiety attendant upon the ex- 
posure of deeply repressed impulses or experiences, the patient strengthens 
his defenses. In such cases the analyst moves slowly, reassures the 
patient as the analysis proceeds, and helps him to understand the meaning 
of his defensive behavior. 

Finally, neurotic symptoms themselves reveal 
scious motives. The unsatisfied libido, frustrated by reality, is forced to 
seek its satisfaction in other ways. The symptoms are substitutes for the 
suppressed urges of the libido. Symptoms are less shocking to the indi- 
vidual's conscious than the direct wishes lurking in the unconscious. 
Thus, compulsive symptoms such as hand washing, counting steps, or 
touching certain objects are symbolic, disguised wish fulfillments of 
repressed desires. By carrying out the compulsive act, the individual 
achieves tension reduction. Consequently, symptoms act as safety valves 
for relieving pent-up libidinal energies which might otherwise explode 
catastrophically. 


We shall have more to say about Freud’s concepts of human motiva- 


tion when we consider his theory of personality structure in Chapter XII. 
Meanwhile, we shall briefly consider the motivational aspects of several 
of the more important variants of Freudian theory. 


the operation of uncon- 
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Adler and Individual Psychology? 


Alfred Adler (1870-1937) was an associate of Freud's during the 
years 1902-1911 while psychoanalysis was still in its formative stages. 
After making a number of theoretical contributions to psychoanalytic ` 
theory, Adler disagreed with Freud on certain fundamental issues, with 
the result that he resigned from the international association for the 
promotion of psychoanalysis which Freud had established some years 
earlier. After his departure from the Freudian circle, Adler founded a 
rival society of “Individual Psychology,” wrote extensively on his theo- 
retical views, and, in collaboration with his colleagues, founded a number 
of clinics for the treatment of both children and adults. 

Adler’s theory of human motivation takes as its point of departure 
the initial weakness and helplessness of the child. While the child is 
aware of his comparative inferiority, he possesses an inherent urge to 
grow, to dominate, to be superior. His goal is the goal of security and 
superiority, and he is driven toward his objective by insecurity and feel- 
ings of inferiority. Children with organic defects, female children, and 
those born into minority groups bear an added burden of inferiority 
and are likely to develop “inferiority complexes.”* In striving to over- 
come inferiority feelings, the child adopts compensatory patterns of 
behavior, which in extreme cases take the form of overcompensation. 
Thus, the child with an inferior body may, by a supreme effort, become 
a great athlete. A girl with poor eyesight might strive to become an 
artist or dress designer. Adler pointed to many outstanding men of past 
ages—Julius Caesar, Demosthenes, Alexander the Great, Theodore Roose- 
velt—who overcame serious organic defects to be numbered among the 
great leaders of history. 

Not all compensation, however, is direct and socially useful. The 
neurotic, the psychotic, and the delinquent are striving to overcome 
inferiority feelings indirectly and according to a “style of life" which 
is socially unacceptable or even destructive. Such individuals, Adler 
believed, are lacking in “social sense” and are overly preoccupied with 
individual goals. Adler was firmly convinced that no human being can 
achieve happiness in the pursuit of egocentric, fictional goals. Therefore, 
the focal point of therapy is the patient’s style of life. Adler explored 


3 For sources, see reference numbers (1), (2), and (3). du f 
4 In his later writings Adler put less emphasis on feelings of inferiority as negative 
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with his patients the various ramifications of the neurotic style of living 
to which the patient had become enthralled. The unrealistic, fictional 
goals toward which the patient’s energies were directed must be revealed 
and redirected toward socially useful goals. In this connection, Adler 
laid special emphasis on the exploration of the marital, vocational, and 
social aspects of the patient's life style. 

It is also important to note that Adler, in contrast to Freud, never 
practiced psychoanalysis. Adler’s was a face-to-face technique in which 
the psychologist and patient were on an equal footing. During the course 
of the therapeutic conversations, Adler explored with his patient the 
latter's early recollections and present dreams, since he felt both were 
highly significant in revealing the patient’s life style. Adler also stressed 
the patient’s position in the family constellation and his relationships to 
the parents. In general, Adler's therapeutic technique was more “per- 
missive" than Freud's and more directed toward contemporaneous as 
opposed to genetic problems. In modern psychiatric practice, Adler’s 
therapy would be characterized as “ego therapy” as opposed to the 
deeper Freudian procedures. 

Like Freud, Adler stressed the family situation and the early years 
as the critical factors in the development of the child’s character struc- 
ture. Unlike Freud, however, Adler did not assign a fundamental role 
in personality development to sexuality. He believed that Freud had 
greatly exaggerated the importance of the sex motive while neglecting 
the importance of the child's social relationship with its parents and 
siblings. Both the overpampered child and the rejected child are in 
danger of becoming maladjusted. The pampered child cannot develop 
confidence in himself, expects too much from others, and attempts to 
dominate them just as he dominated his mother. The rejected child 
becomes insecure, anxious, or in some instances hostile and rebellious. 
In any event, both the overprotected and the rejected never acquire the 
spirit of co-operation that makes for sound, productive human relation- 
ships. 

In summary, Adler’s theory of human motivation emphasizes social 
rather than biological factors. The individual’s style of life as it impinges 
upon his interpersonal relations in marriage, work, and community living 
is the reflection of his basic motivational structure. Adler, therefore, 
in contrast to Freud, advocated a molar rather than a molecular approach 
to human behavior. The individual's entire program of living is the 
focus of therapy—not the sexual side of life alone. In his system the 
self is a central concept. In many ways, Adler anticipated the neo- 


Freudian psychoanalysts whose theories will be summarized later in this 
chapter. 
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Jung and Analytic Psychology? 


Carl Jung (born 1875 in Kesswil (Canton Thurgau), Switzerland) 
was another close associate of Freud's during the early period of psycho- 
analysis, but ultimately disagreed with the master on theoretical issues 
and, like Adler, founded his own school. Jung's system is known as 
"analytieal psychology," and, as the name implies, is closer in both spirit 
and practice to Freud's system than is Adler's individual psychology. 

Jung’s major point of disagreement with Freud was over the nature 
of the libido. Years before Freud had integrated the concept of the libido 
with eros, Jung had defined it as a general life urge. He held that Freud's 
conception of infantile sexuality was incorrect and that the child's libido 
expressed itself in terms of growth and the urge to excel rather than in 
direct sexuality. Moreover, Jung disagreed with Freud on the nature of 
the unconscious, arguing that it exists on two levels, the individual un- 
conscious and the collective unconscious. The former arises from repres- 
sions; the latter consists of inherited neural patterns which predispose 
the individual toward primitive modes of thought such as autistic think- 
ing and belief in magic or superstitions. Since it is a racial instinct, 
the libido is contained in the collective unconscious. 

Jung, however, is most famous for his concepts of introversion and 
extroversion, terms which have become part of our everyday speech. 
The motivational and interest patterns of the introvert dispose him 
toward self-centeredness. In dealing with the physical and social worlds 
the introvert is governed by the relation of things and individuals to 
himself, He is inclined to be rigid in his behavior, and if he develops a 
neurosis, it will most likely be of the obsessive-compulsive variety. The 
extrovert, on the other hand, is externally oriented. He is adaptable, 
sociable, and is governed by objective reality rather than by subjective 


considerations. If the extrovert becomes psycehoneurotie, he typically 


develops hysteria. . n 
Jung, like Freud, tended to think in terms of opposites or polarities. 


The individual whose dominant personality pattern is that of introversion 
ted, and vice versa. The male has in his make-up 


elements of femininity, and the woman correspondingly has masculine 
tendencies in her unconscious. To complieate the picture even further, 
mental activity takes four dominant forms: sensation, thinking, intuition, 
and feeling. Thinking and feeling are polar opposites, and both tend- 
encies are always present in the individual at the same time. If his 
dominant mental activity is thinking, the individual’s unconscious tends 
toward feeling. Similarly, sensing and intuition are opposites, and, as 


is unconsciously extrover 


5 For sources see reference numbers (19), (20), and (21). 
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is true of the other polarities, both are operative in the individual at 
the same time. 

Clearly, where so many divérse and conflicting tendencies are present, 
there is a great danger of one-sided development. One aspect of the 
individual's personality tends to become overdominant, totally over- 
shadowing the unconscious, latent portion of self. If the extroverted 
masculine-thinking aspects of the self gain a unilateral ascendance, the 
individual cannot utilize the introverted, more feminine and intuitive 
potentialities which remain untapped in his unconscious. The problem 
for the therapist in such cases is to help the individual realize these 
hidden potentialities and to integrate them with the more active side 
of the self. Moreover, the Jungian therapist must help the patient 
explore his collective unconscious in order to achieve a sense of oneness 
with the entire human race. One of the most powerful factors in the 
collective unconscious is man’s religious instinct. Jung, therefore, en- 
courages his patients to strengthen their religious sense and search for 
their souls. A cure is not achieved until the patient is able to integrate 
and harmonize the personal and collective unconscious and to arrive 


at a working synthesis of the complementary polarities which divide 
him from his true self, 


Motivational Theory in Neo-Freudian Psychology 


By the third decade of the present century psychoanalysis had 
made its impact felt in every department of human thought. Its influence, 
however, was most marked within the arts, social sciences, and medicine. 
The violent reaction born of conservatism and prudery during the first 
two decades of the twentieth century had given way to enthusiastic 
acceptance in some quarters, and in others to at least a limited recog- 
nition of the value of the Freudian insights, However, Freud’s influence 
on the arts and sciences was no longer a one-way process. Developments 
within the rapidly expanding sciences of anthropology, sociology, social 
psychology, and medicine began to exert a reciprocal influence on 
psychoanalysis. Cultural anthropologists were discovering that many 
of the taboos and other social practices which Freud had interpreted 
in terms of libido theory and the Oedipus complex either did not occur 
in all primitive social orders or took an entirely different form from 
those making up the warp and woof of civilized societies, Malinowski, 
for example, found that incest taboos among the Trobriand Islanders 
were directed against relations with the sister rather than the mother. 
Moreover, Freud’s general hypothesis that neurotic symptoms and modes 
of thought in civilized Westerners are similar to attitudes and behavior 
patterns in primitive peoples could not be confirmed. However, the 
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validity of Freud's general theory of unconscious dynamics did receive 
support from anthropological and sociological field studies. At the same 
time, sociologists and social psychologists were piling up evidence that 
much of our behavior is determined by social conditioning, rather than 
by biological factors. 

Within psychoanalysis itself, the impact of the cultural sciences re- 
sulted in a strong “neo-Freudian” movement quite different in spirit and 
purpose from the various splinter movements that had occurred earlier 
within Freud’s international association. In most cases, the earlier 
schisms grew out of disagreements over methodology or theoretical 
emphasis, and were not the result of fundamental differences concerning 
libido theory and psychosexual development. The neo-Freudians, on the 
other hand, rejected both the libido theory and Freud’s general emphasis 
on sexuality. Instead, neuroses were envisioned as being partly a product 
of cultural conflicts and partly the result of unsound social development. 
The child was no longer considered to be at the merey of his biological 
instincts. Instead, his normal development was believed to be contingent 
upon secure and affectionate family relationships on the one hand, and 
the cultural and social influences that play upon him on the other hand. 
Moreover, the very definition of what is normal and what is abnormal 
was held to be culturally determined. 

The outstanding exponent of the neo-Freudian point of view is Karen 
Horney (1885-1952), who for many years was associated with the New 
York Psychoanalytic Institute. In her book The Neurotic Personality of 
Our Time (14), which appeared in 1937, Horney emphasizes her dissatis- 
faction with orthodox Freudian theory. In the first chapter, entitled 
significantly, “Cultural and Psychological Implications of Neuroses,” 
Horney strongly emphasized the cultural definition of neurosis as a devi- 
ation from a pattern of behavior commonly accepted in a given society. 
Horney believed that the driving force behind the neurosis is “basic 
anxiety” generated originally by a genuine lack of love and affection in 
childhood. In striving to overcome anxiety, the child develops “neurotic 
" which are essentially compensatory behavior patterns whose 
te security. In a later book, Our Inner Conflicts (16), 
t there are three fundamental neurotic trends: (1) 
gainst people; and (3) moving away 


trends 
purpose is to promo 
Horney argued tha 
moving toward people; (2) moving & 


from people. á ; 

Tf the child's dominant compensatory trend is moving toward people, 
he is attempting to overcome anxiety and insecurity through his exces- 
laffection. If the child's predominant 


sive demands on others for love anc 
mode is moving against people, he seeks to overcome insecurity by the 


excessive development of power, prestige, and dominance. Finally, mov- 
ing away from people implies a search for security through withdrawal. 
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The child who is hurt and rejected retreats from the source of pain and 
eventually refuses to try at all lest he fail. 

According to her own clinical experience, Horney found that neurotic 
trends do not exist in isolation in the individual but occur together, thus 
giving rise to inner conflicts. For example, if a neurotic’s predominant 
trend is moving against people, he nevertheless unconsciously wishes to 
move toward people. Because his hostile behavior antagonizes others, it 
becomes more and more difficult for him to make friends despite the fact 
that he needs them desperately, albeit unconsciously. The result is 
increased anxiety leading to greater hostility, which, in turn, is accom- 
panied by rapidly deteriorating interpersonal relations. The neurotic, to 
employ Horney’s phrase, is caught in a “vicious circle.” The problem for 
the therapist is to help the neurotic realize his inner conflicts and the 
various secondary defense mechanisms to which they give rise, This is 
accomplished through psychoanalysis. 

A detailed examination of neo-Freudian theory is beyond the scope 
of this volume? However, the brief sketch that it has been possible to 
present here is representative of the strong socially oriented nature of 
the new movement. While retaining Freud’s methods, his emphasis on 
determinism, unconscious motivation, repression, and conflict, the neo- 
Freudians show considerably more theoretical and methodological flexi- 
bility than is characteristic of conservative Freudians. In the last 
analysis, this new spirit of freedom and experimentation which the neo- 
Freudians have brought to psychoanalysis may prove to be more signifi- 
cant than the specific theoretical and methodological issues which now 
divide them. Certainly the willingness of the neo-Freudians to recognize 
the relevance of contributions from the social sciences has commanded 
respect from the academic psychologists who work in the areas of motiva- 
tion and personality. They have found the study of recent psychoanalytic 
theory both stimulating and enlightening, and many of the neo-Freudian 
concepts of personality development have close parallels in contemporary 


theories of motivation and personality. (See pages 346-349 and pages 
432-439.) 


MeDougall’s Hormic Psychology 


At approximately the same time that Freud and his associates were 
launching the psychoanalytic movement, a British psychologist, William 
MeDougall (1871-1938), was formulating his hormie, or purposive, sys- 

6 For a detailed comparative study of both Freudian and neo- 
psychoanalysis, see Munroe (36), 


7 McDougall came to Harvard after Worl 
appointment at Duke, 


Freudian schools of 


d War I and subsequently accepted an 
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tem of psychology, which was granted an enthusiastic hearing by psychol- 
ogists, anthropologists, sociologists, and students of political science. 
Despite the fact that McDougall’s early views were crystallized before he 
had become acquainted with Freudian psychology, his systematic orien- 
tation resembles Freud’s in several aspects. First, both founded their 
theories of human nature on instincts. Second, both sought to create 
dynamic systems whose central theme is the psychology of motivation 
or purpose. Finally, both attempted to revolutionize the scope of psy- 
chology by extending it into the social area. McDougall sought to 
accomplish this by creating a system deliberately oriented toward the 
field of social psychology, whereas Freud “socialized” his system by 
generalizing his account of the neurotic character structure to the behav- 
ior of both primitive peoples and the societies of Western civilization. 
However, there were profound differences in methodology and outlook 
between the two men, differences which will become clear as we examine 
McDougall’s system.* 

McDougall’s introductory text in social psychology, first published in 
1908, was an immediate and continued success. It went through fourteen 
editions by 1921, and for a time was one of the most influential texts in 
the field. In the introduction to the fourteenth edition, McDougall 
deplored the fact that for decades academic psychologists emphasized the 
study of consciousness to the virtual exclusion of other aspects of human 
behavior. The result, according to McDougall, is that dynamic psychol- 
ogy is in a “backward state” in which the greatest obscurity, vagueness, 
and confusion still reign (31, p. 3). 

After pointing out that the psychology of motivation, impulse and 
emotion is the foundation of social psychology, ethies, philosophy, and 
sociology, MeDougall announced that his purpose was to build a psy- 
. . those most fundamental elements of our constitution, the 
o thought and action that constitute the native basis 
In the course of the next four chapters he identified 
and discussed both the principal human instincts 
propensities that are not as specific as 
an’s native equipment. 


chology of “ . 
innate tendencies t 
of mind” (31, p. 16). 
the nature of instincts 
and broader innate tendencies or } 


instinets but are nevertheless part of m 
McDougall considered instincts as “innate or inherited tendencies 


which are the essential springs or motive powers of all thought and action, 
whether individual or collective, and are the bases from which the char- 
acte and will of individuals and nations are gradually developed under 
e intellectual faculties” (31, p. 20). Basically, there 
are two broad types of innate propensities: (1) the specific tendencies or 
instincts; and (2) the general or nonspecific tendencies. Specific instincts 


8Qur exposition is chiefly based on McDougall’s An Introduction to Social 


Psychology (31). 


the guidance of th 
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may be exemplified. by flight, curiosity, pugnacity, and the like (see 
Table 9-1), while the more general innate propensities are exemplified by 
sympathy, suggestibility, and imitation. Further differences between 
McDougall’s basic types of propensities will be brought out as we take 
up each type in more detail. 


Table 9-1. The Principal Instincts (According to McDougall, 31) 


Instinct Accompanying Emotion 
Flight Fear 
Curiosity Wonder 
Repulsion Disgust 
Pugnacity Anger 
Self-abasement Subjection 
Self-assertion Elation 
Parental “Tender emotion” 
pt No well-defined 
Gregariousness 5 

emotional 


Acquisition 


A accompaniment 
Construction aR 


The specific instincts such as fear, anger, and sexual desire are de- 
scribable in terms of the same three fundamental characteristics that 
apply to all mental processes—cognitive, affective, and conative. In the 
language of contemporary psychology, MeDougall is saying that instinc- 
tive behavior has: (1) its sensory (cognitive) aspect, in which environ- 
mental situations provide the stimuli necessary to arouse instinctive 
behavior; (2) a motivational (conative) aspect, which is characteristic 
of all purposive or goal-directed behavior; (3) an emotional (affective) 
aspect. 

Because instincts have a sensory side, inherent behavior can be modi- 
fied by learning and experience. The human child learns to respond to 
stimuli that are not originally capable of arousing instinctive behavior. 
Thus the infant, inherently afraid of loud noises, becomes conditioned 
to fear the lightning which accompanies thunder. On the motor or 
Tesponse side, too, modifications in instinctive behavior develop as the 
child grows older. The very young child literally flees from a fear- 
inducing stimulus, whereas older children may merely verbalize their 
anxiety in the presence of danger.? 

i Finally, instincts may also undergo a more complex type of modifi- 
cation by combining into “sentiments.” Love, for example, obviously 


includes the sexual instinct, but at the same time in various situations 
may include any of the followi 
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anger when love is threatened; fear if it is in danger of being lost; joy 
when the object of love is joyful. In addition to being complexes or 
combinations of instinctive propensities, the sentiments are further char- 
acterized by their enduring quality. By contrast, pure animal instincts 
are quickly aroused and quickly disappear. Sentiments such as love 
jealousy, patriotism, and the like are persistent motivating contigo 
which, like attitudes, may endure for years. 

McDougall’s second category of innate propensities includes the 
"general" or “nonspecific” tendencies. The chief distinction between the 
basic instincts and the general innate tendencies lies in the broad, non- 
specialized range of reactions to which the latter give rise. Specific 
instinets, regardless of how modified they may be, retain an essentially 
unchanged nucleus, are aroused by definite stimulus conditions, and give 
rise to relatively predictable reactions. The general tendencies, on the 
other hand, have no specific character. Sympathy, for example, may be 
aroused by a wide variety of stimulating conditions and expresses itself 
in many forms. One may sympathize with another's grief, joy, fear, 
achievement—indeed with virtually any human (or animal) reaction. 
The reaction may vary all the way from experiencing a mild subjective 
feeling to strong emotional and behavioral responses resembling those 
displayed by the object of sympathy. Whatever the case, it is extremely 
difficult to predict the precise cause of sympathetic reactions, in the first 
place, and equally difficult to predict their behavioral outcome once they 
have been initiated. 

By way of summary and conclusion, McDougall’s hormie system is 
basically an instinct theory of human behavior. The object of psycho- 
logical study is to discover the specific and general innate propensities 
and to reveal how these become combined into sentiments. The behavior 
of the adult is not motivated directly by instincts but by the learned 
modifications and combinations of instincts which McDougall calls sen- 
timents. The emotional, impelling force of sentiments is derived from 
their instinctive substratum. 

As we indicated in the introduction to this section, MeDougall's 
iderable initial suecess among social scientists. 
Undoubtedly a great deal of the popularity of his theories can be attrib- 
uted to two factors. First, there was strong interest in Darwinism and 
animal behavior within the social and biological sciences around the end 
of the nineteenth century and the beginning of the twentieth. Since 
MeDougall's system bridged the gap, so to speak, between animal and 
human behavior, it fitted into the intellectual Zeitgeist. A second, and 
even more important, factor in accounting for the popularity of the 
system Was McDougall’s insistence on à purposive psychology. The 
sociologist, anthropologist, political scientist, and applied psychologist 


system enjoyed a cons 
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could find little of relevance for their sciences in either a structuralistic 
psychology of consciousness or a behaviorism devoid of motivation, pur- 
pose, and will. In this respect McDougall’s system filled a need. How- 
ever, about the same time that the last edition of his Social Psychology 
appeared, McDougall’s system went into an eclipse. As we pointed out 
earlier (page 313), the concept of instinct is, in the last analysis, descrip- 
tive rather than explanatory. Moreover, the growing evidence of the 
importance of purely social factors in the behavior of both individual 
and social groups pointed to the culture as the most important source of 
those aspects of human behavior which are truly human as distinct from 
animalistic. As a consequence of this change in emphasis and interest, 
McDougall’s doctrines rapidly lost ground until they are now mainly of 
historical importance. Nevertheless, McDougall must be credited with 
pioneering a purposive system which has its counterpart in Tolman’s 


psychology. In addition, his was the first true behavioristically oriented 
social psychology. 


Goldstein’s Organismic Psychology" 


We are already familiar with Kurt Goldstein's conceptions of think- 
ing (pages 300-302). Goldstein is also well known in psychological circles 
for his “organismic” theory of human nature, Goldstein’s system stands 
somewhere between instinct-based theories such as Freud's and McDou- 
gall’s, on the one hand, and Gestalt or field theories on the other. He is 
unwilling to completely divorce his system from a neurophysiological 
foundation, but at the same time finds a holistic or Gestalt-like point of 


view the only acceptable general framework for the exposition of his 


conceptions of human personality. Goldstein does not, however, consider 


himself a Gestalt psychologist, since he believes Gestalt theory to be too 
preoccupied with mental processes in isolation. For Goldstein the slight- 
est degree of reductionism is unacceptable. Because we are concerned with 
motivation in the present chapter, we shall not attempt to outline Gold- 
stein’s theory in its entirety but instead summarize the motivational 
aspects of his sytem. 

True to his holistic viewpoint, Goldstein asserts that there is but one 
fundamental human motive, self-actualization, from which all other 
motives arise, Hunger, thirst, the reproductive drive, the desire for 
knowledge, power, prestige, and other primary and “social” motives are 
but special manifestations of the basic tendency to realize the self. The 
fulfillment of needs is not the mere release of tension and elimina- 
tion of deficiencies, but the more positive goal of joy in achievement 


10 The exposition is primarily b 


ased on Goldstein’s The Organism (12). See 
also reference numbers (18) and (29) 
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and the pleasures of exercising one's capacities and abilities (12, p 
203). 

Goldstein believes the common impression among behavioristie psy- 
chologists that the organism is "driven" by isolated drives has arisen as 
a result of the fact that there is a kind of hierarehy of drives in the 
individual, with one drive becoming more important than others under 
certain conditions and apparently dominating the behavior of the indi- 
vidual as a whole. If, for example, the individual is forced to go without 
food for an extended period of time, his behavior is dominated by the 
hunger motive, and the self-actualization of the personality as a whole is 
temporarily disrupted in the face of a crisis. But under ordinary condi- 
tions, the hunger drive can be suppressed if the organism is involved in 
something of greater importance for the realization of the self. In es- 
sence, isolated drives arise only as a result of deficiencies and emergencies 
and for this reason are special motivating conditions (12, p. 202). 
Ordinarily the organism seeks to fulfill its capacities or potentialities, and 
the satisfaction of specific drives or needs is a means to this global end, 
not an end in itself. 

Goldstein goes on to deal with the question of habits in relation to 
drives. He takes cognizance of the fact that a number of psychologists 
emphasize the transformation of habits into automatic mechanisms as the 
child matures, without the necessity for postulating any over-all self- 
actualization tendency within the child. While he admits that habits do 
in effect contribute to self-actualization once they are established, he 
argues that all fundamental habit mechanisms arise out of an innate 
impulse to grow and realize potential hereditary capacities. Goldstein 
identifies this fundamental impulse to grow and develop as the "tendency 
to perfection." Without this original tendency arising from the organism 
as a whole, habits and fundamental skills such as walking and talking 
d never develop in the first place. When habits become autonomous 
and mechanistie, psychologists fall into the error of studying them as 
isolated phenomena torn out of their contextual background, when, in 
reality, they are “embedded in the activities of the organism as a whole 
(12, p. 204). À x i 

Finally, an important aspect of Goldstein's motivational theory 
centers around his concept of the “constancy of the organism." He likens 
the activities of the organism to the Gestalt concept of figure-ground in 
perception. In any given activity, "part" of the organism "stands out," 
while the rest remains in the background. The foreground of behavior is 
determined by the nature of the task confronting the organism at any 
given point in time. Expressions of self-actualization are the behavior 

ism displays in interacting with his environment. 


patterns which the organi 
But while thus engaging in active give-and-take relations with his 


woul 
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environment, the organism tends to maintain constancy and identity. 

To put it negatively, the organism is not at the mercy of its surroundings, 

but whenever "stimulated" by the environment, tends to regain an 
' “average state which corresponds to its nature. .. .” (12, p. 112). 

Common experience tells us that the organism is not always success- 
ful in “coming to terms with the environment.” Failure to do so is most 
common when the organism’s neurological or psychological capacities are 
defective. In such cases the organism will be overwhelmed by anxiety 
and feelings of inability to carry out a given task. In severe cases the 
individual goes into a "catastrophic" reaction or complete breakdown. 
But such instances are the exception rather than the rule. The normal 
individual is not dominated by anxiety or driven by “isolated” needs 
commonly observed in accentuated form in those who are physically ill 
or neurotic. The normal person responds in terms of the single, compre- 
hensive need to realize the self. 

In summary, Goldstein's system of motivation centers around three 
basie concepts: (1) the fundamental motive of self-actualization; (2) 
"coming to terms" with the environment; and (3) the maintenance of 
constancy in the face of continuous environmental change. Coming to 
terms with the environment and the maintenance of constancy are sub- 
servient to self-actualization. Consistency and orderliness of behavior 
in the face of environmental change affords the best means of realizing 
the self. The organism, however, is not pulled hither and yon by the 
flux of events, but is moved from within. The organism does not seek 
relief from annoying tensions and drives but strives toward the goal of 
perfection. i 

As we leave Goldstein’s theory to turn our attention to Kurt Lewin's 
field theory, we are moving from a holistic theory based on neurological 
research and formulated within the biological orientation of environ- 
mental interactionism to a “pure” psychological theory. In a sense 
Freud and McDougall represent an extreme biological point of view, 
whereas Goldstein stands for a-psycho-biological viewpoint. Lewin falls 
on the opposite extreme, since he favors psychological rather than physio- 
logical or biological determiners in his account of human behavior. 


Lewin's Field Theory™* 


As was pointed out in Chapter V, Lewin may be considered as ® 
member of the Gestalt school or as the developer of a separate system. 
Neither characterization is correct if taken literally, since Lewin’s system 
is Gestalt-like in its orientation, yet at the same time, differs strikingly 


11 Our account is primarily drawn from Lewin’s Principles of Topological Psy- 
chology (22). See also reference numbers (7, 28, 24, and 25). 
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from orthodox Gestalt psychology in its emphasis on needs, will, person- 
ality, and social factors. The founders of the Gestalt school stressed the 
study of perception, and to a lesser degree learning, emphasizing in their 
theoretical writings physiological construets in accounting for behavior. 
Lewin's orientation, on the other hand, is toward psychology as a social 
science. In their experimental work he and his associates have empha- 
sized the study of behavior as a function of the total social and physical 
situation. Much of this research was carried out on children, often 
utilizing elaborate experimental setups in which an attempt was made to 
control (or at least get detailed information about) the child's total 
environment during the course of the investigation. We shall meet with 
examples of Lewin's experimental techniques as we examine his theoreti- 
cal sytem. 

Lewin lays the foundation for his theoretical system by analyzing 
the basic structure of science. He believes that science has evolved over 
three developmental epochs, which he designates as “speculative,” “de- 
scriptive,” and “constructive.” Early Greek science exemplifies the specu- 
lative stage of scientific development. Its goal is to discover the essence 
behind natural phenomena. A science in this phase of development is 
friendly to speculative theorizing. In general, scientific systems at this 
stage of development are characteristically “all-inclusive” and are derived 
from a few basic concepts. Plato’s mind-body dichotomy, Heraclitus’ re- 
duction of all things to fire, and Aristotle’s laws of association are all 
illustrative of sciences during the speculative epoch of scientific evolution. 

In its descriptive phase, science seeks to accumulate as many facts 
as possible and to describe them as precisely as possible. Classifications 
take the form of broad abstractions, and theorizing is looked upon with 
disfavor. Perhaps the best illustration of this mode of scientific develop- 
ment is to be found in pre-Darwinian biology in which classification in 
terms of phylogenetic categories and descriptions of life cycles of animals 
and plants were the essence of the science. Similarly, structuralism as & 
system of psychology was largely a descriptive science held together 
purely by à logical ordering of its phenomena with little or no underlying 
theory. 


The constructive, or as Lewin also calls it, “Galilean” mode of science 


has as its goal the discovery of laws by means of which the scientist can 
predict individual cases. He is no longer satisfied with descriptive cate- 
gorization, but envisions his system in terms of a group of interrelated 
concepts held together by laws. Constructive or Galilean science is 
friendly to empirical theories and laws, but does not demand that either 
be treated as “universals.” Events are lawful even if they occur only 
once in an individual. The proof of a law depends upon the “purity of 
the case” and not necessarily upon the frequency with which it occurs. 
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Reduced to its simplest terms, Lewin's argument holds that psycho- 
logical laws need not be formulated solely on the basis of statistical 
averages. Rather, the individual case is equally important. Even if all 
general psychological laws were known, we would still need to under- 
stand the concrete individual and the total situation in which that indi- 
vidual exists before we could make any predictions about his behavior. 
Thus, Lewin favors a psychology in which the focus is on the individual, 
or genotype, as opposed to a system where the emphasis is on the 
statistical average, or phenotype. Lewin reduces his thesis to the follow- 
ing formula: B — f(PE) where: B represents behavior; f is a function 
(or in the more general case, a law); P the person; and E the total envi- 
ronmental situation. 

In light of his emphasis on the individual as a factor in the total 
situation, Lewin devoted a great deal of effort to devising a theoretical 
schema for representing environmental variables as they impinge upon 
the psychological individual. Asa result, his system leans heavily on con- 
cepts derived from: topology, a branch of higher mathematies which deals 
with transformations in Space; vector analysis, the mathematics of 
directed lines; the seiences of chemistry and physies from which Lewin 
borrowed such concepts as "valence," "equilibrium," “field force," and 
others. Because most of the concepts of field theory can be represented in 
diagrammatie form by making use of planes, surfaces, vectors, valence 
signs, fields of equilibria and disequilibria, Lewin's books and research 
papers are filled with diagrammatic analyses of various psychological 
phenomena. Indeed, it has been said that Lewin’s system grew out of 
his blackboard drawings. In the preface to his Principles of Topological 
Psychology, Lewin admits that “it occurred to me that the figures on the 
blackboard which were to illustrate some problems for a group in psy- 
chology might after all be not merely illustrations but representations of 
real concepts” (22, p. vii). 

Let us begin, appropriately enough, with a diagram illustrating 
Lewin's fundamental concept of "the life space.” Figure 9-1(a) repre- 
sents the life space of a child, while Figure 9-1(b) shows the more “dif- 
ferentiated” life space of an adult. The person’s life space is the totality 
of all possible events that influence the individual, Thus the individual’s 
life space contains a past, present, and future; for, psychologically, each 


present behavior by the future life space tow. 
The past, of course, influences the individual in terms of his experiences 
of success and failure, attitudes, ete., which are important in determining 
present goals, methods of approach to goals, and reactions to failure. 
Sometimes the individual’s life space may be entirely in the past, as for 


ard which he is striving. 
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example, when he is thinking about his childhood. Sometimes, on the 
other hand, a person's life space is wholly in the future. If he is imag- 
ining the anticipated pleasures of a picnic on the morrow, his life space 
is where he expects to be—on the beach or in the woods—not where he. 
happens to be in the present. 

"Differentiation" of the life space depends upon the richness of 
experiences which the individual has enjoyed throughout the course of 
his development. The life space of the newborn infant can be represented 


y". Ey 


ps. future 


ps. past (b) ps. present 


Fig. 9-1. Diagrams representing the life space of the individual at two dif- 


ferent levels of maturity. (From Lewin 25.) 


by a blank circle, since he is too immature to have differentiated regions in 


his life space. The highly educated and imaginative adult, on the other 


hand, shows à well-differentiated life space. It is differentiated in the 
three aspects of past, present, and future and also on the dimension of 
reality-irreality. The latter dimension of the life space may exist, in 


turn, on several levels. The reality level represents behavior which has 
been, is, or will be carried out. Realistic planning for the future repre- 
sents an intermediate level of irreality, while pure daydreaming or 
fantasy lies on the extreme irreality end of the dimension. 

The concept of the person in the total life space represents the 
descriptive or structuralistic aspects of field theory to which we may now 
relate Lewin’s dynamic concepts. In doing so we shall be dealing with 
the motivational aspects of the system. The fundamental concepts in 
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the motivational system are as follows: need, tension, valence, vector, 
barrier, equilibrium. Each of these will be defined and illustrated in the 
following sections. 

Need is Lewin's concept for any motivated state which can be 
brought about by a physiological condition, the desire for an environ- 
mental object, or intention to achieve a goal (see Figure 9-2), 


O 
PUES E CETUR 


Fig. 9-2. The large ellipse represents the child's life space at the moment. 
C represents the child. The vector indicates that he is motivated to get the 
apple which is shown with positive valence, The crosshatched barrier is shown 


with negative valence. The barrier in this case might be the mother who has 
forbidden the child to eat the apple. 


have potential need significance for the individual. Thus, the child who 
is apparently playing contentedly may experience need arousal and the 
accompanying state of tension by the sight of a delicious apple which is 
brought into the room (see Figure 9-9). 

Valence. Objects ma 


, i$ a conceptual Property of objects. Thus toa 
hungry child, an apple has positive valence, To a child who is ri eri- 
encing the ill effects of having eaten a half dozen green apples, the s l 
has negative valence (see Figure 9-2), : d 
Vector. Mathematically, 
rowed the concept to represent 
of objects. If only one vector i 
move in the direction indicated 


: ated by the vector (see Figure 9-2), If two 
or more vectors are impelling } 


the effective 


ES 


Lewin's Field Theory 337 


movement will be resultant of all the forces. If two equally balanced 
vectors are operating, the result is a conflict (see Figure 9-3). 

Barriers may be objects, people, social codes—anything which 
thwarts the motivated individual as he is moving toward a goal. As the 
barrier is reached, it tends to take on negative valence (see Figure 9-3). 
Barriers typically give rise to exploratory behavior in which the individ- 


The approach-approach conflict 


The avoidance-avoidance conflict 


The approach-avoidance conflict 


Fig. 9-3. The three basic types of conflict according to Lewin. 


ual tests the strength of the barrier. Exploration may also lead to getting 
around the barrier. Or,if he finds it to be impassable, the individual may 
launch an "attack" on the barrier. 

Equilibrium. In Lewin's system, the arousal of needs leads to & 
state of disequilibrium. Generally speaking, disequilibrium may be 
defined as a state of unequal tension throughout the individual. The 
ultimate goal of all motivated behavior is to return to a state of equilib- 
rium in which the individual obtains relief from tension. For example, 
needs such as hunger, sexual desire, or the wish to be recognized by others 
create states of disequilibrium accompanied by strong tensions. When 
the needs are satisfied, the tension disappears, and equilibrium is once 
again restored. 
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Because there is a serious danger of leaving the reader with the 
impression that Lewin's system is based on nothing more substantial than 
strange terms and rather complex diagrammatic representations of psy- 
chological phenomena, several characteristic experiments carried out by 
Lewin and his associates will be summarized in the following paragraphs. 
It will also be possible by this means to reinforce some of the more impor- 
tant concepts which we have introduced in preceding pages. 

The first of our illustrative experiments was conducted at the Uni- 
versity of Berlin by one of Lewin's pupils, Bluma Zeigarnik (39). The 
purpose of the experiment was to compare the ability to recall finished 
versus unfinished tasks. According to field theory, interrupting a subject 
in the middle of a task should have the effect of leaving him in a state of 
tension and disequilibrium. Moreover, the interruption should serve as 
a "barrier" to the goal of completing the task, and this should increase 
the subject’s desire to finish the task. If the foregoing hypothetical 
analysis is correct, then the subjects should recall more unfinished than 
finished tasks under the conditions of Zeigarnik's experiment. 

Zeigarnik assigned to her subjects eighteen to twenty-two simple 
problems such as completing jigsaw puzzles, working out arithmetic 
problems, making clay models, and the like. Each subject was allowed 
to finish half the tasks, the remainder being arbitrarily interrupted by 
the experimenter and the subject requested to go on to another task. 
The interrupted tasks were randomly scattered throughout the entire 
series. 

When all tasks had been either completed or experimentally inter- 
rupted, Zeigarnik requested the subjects to recall all tasks. Approxi- 
mately 80 per cent of the subjects recalled more uncompleted tasks than 
completed tasks. Moreover, tasks in which the subjects were strongly 
engrossed were more often recalled than those in which the subject showed 
only a moderate degree of interest. The experiment demonstrates the 
influence of experimentally aroused tensions on the persistence of needs. 
Tensions aroused by the task remain undischarged until the task is com- 
pleted. If uncompleted, the persistent tension is revealed by selective 
recall. However, subsequent experiments have demonstrated that the 
“Zeigarnik effect” depends to a large degree on the subject? 
ment (26). Tasks in which the subject is ego involved a. 
to be recalled whether completed or not. In this case personal failure or 
success is the important factor, and Subjects tend to recall selectively 
those tasks for which they experienced success, 

Our second illustrative experiment is 
it is an application of the techniques and 
field theory to one of Freud's concepts. 
Dembo, and Lewin (5) studied the effects 
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frustration on the constructiveness of children's play. If, as Freud held, 
one reaction to frustration is regression or returning to more primitive 
levels of behavior, then children's play should show deterioration as a 
result of frustration. The subjects were thirty children between two and 
five years ofage. They were first allowed to play with a set of toys, some 
of which had parts missing. For example, an ironing board was available 
without an iron; there were “floating toys" but no water. However, most 
of the children made up in imagination what they lacked in reality and 
played happily. Observers rated the children in terms of the construc- 
tiveness of their play. Since there was a close correlation between the 
mental age of the child and the construetiveness of play, it was possible 
to rate constructiveness in mental-age units. 

Following the pretest session, the children were permitted to play 
with highly attractive, complete toys in a part of the experimental room 
that was normally inaccessible. They were then returned to the less 
desirable toys but could still see the more fascinating toys through a wire 
screen. Again the constructiveness of play was rated by the observers. 
On the average, the children’s play regressed 17.3 months of mental age. 
In terms of the number of children, twenty-five out of thirty showed 
some greater degree of destructiveness in their play. It was also possible 
to study “behavior at barriers,” since the wire screen interposed between 
the children and the highly desirable toys functioned as a barrier. Some 
children approached the screen and attempted to reach through it to the 
toys beyond; some even tried to “escape” from the room altogether 
(“leave the field”). Typieally children who demonstrated greater evi- 
dence of disturbance at the barrier also showed a higher degree of 
"regression" in their play. 

The experiment reported in the preceding paragraphs represents & 
later phase of Lewin's work. In the early years his chief concern was 
with theoretical problems and issues, but as time went on he became more 
and more interested in social psychology. Nevertheless, the experiment 
is an excellent illustration of the holistic approach characteristic of field 
theory. The analysis of the results in terms of barrier behavior, and 
reduetion of the degree of differentiation in the constructiveness of play 


are also typical of field-theory analyses. 
Finally, we shall briefly summarize the studies of authoritarian and 


democratic atmospheres carried out by Lewin, Lippitt, and White (24, 
27,98). The objective of this series of experiments was to determine the 
effects of inducing “democratic” and “authoritarian” atmospheres on the 
productiveness and general behavior of small groups of boys. 

During the course of meetings held over an extended period, groups 
of boys engaged in small crafts work under the direction of a group 
leader. All groups were exposed to all leaders and both types of atmos- 


340 Motivation 


pheres were induced for each group. While the experiment was in 
progress, the “life space" of each child was under intensive investigation. 
Parents, teachers, and group leaders were questioned at length about the 
children's behavior during various phases of the experimental program. 
Personality tests were also administered during the course of the experi- 
ment in order to determine whether or not the child's personality was 
undergoing modification as a result of his group experiences. 

The atmospheres were induced by the adult leaders. The following 
techniques were utilized for creating an authoritarian atmosphere. To 
begin with, the autocratic leader made all decisions. The final objec- 
tives of the work projects were not revealed to the children in advance. 
Rewards and punishments were directed at individual children. Finally, 
the authoritarian leader remained “aloof” from the children unless 
actively engaged in directing a project. 

The democratic leader made all decisions a matter for group discus- 
sion. Alternative solutions were suggested whenever problems arose. 
Goals were announced in advance, and whenever it was necessary to 
administer praise or reproof, this was done objectively. 

In general, the democratic groups were more productive, less demand- 
ing of the leader’s time, more friendly in their aproach to the leader, and 
less riven by internal dissension within the group. The democratic 
group’s productiveness remained relatively high even though the leader 
came in late or left during the course of a session. The authoritarian 
groups tended to be either more aggressive or more apathetic than the 
democratic groups. However, the apathetic groups frequently broke out 
in aggressive behavior on those occasions when the leader was “called 
out” of the clubhouse. This suggests that the “apathy” was more the 
result of suppressive measures on the part of the leader than a true 
absence of aggression in the boys themselves. During the course of an 
experimentally arranged “attack” on the groups, the authoritarian groups 
showed poor morale and a tendency to break up, while the democratic 
group became more closely knit than before the attack. Finally, one 
of the most interesting (and disturbing) findings concerned the discovery 
that the children were able to move from a democratic to an authoritarian 
atmosphere more readily than they were able to shift from an authori- 
tarian atmosphere to a democratic. 

This experiment in social psychology has obvious implications for 
those concerned with morale, leadership, and political theory. For our 
purposes (along with the other experiments summarized earlier) it illus- 
trates the novel and ingenious experimental programs developed under 
Lewin’s inspiration. 


12 A “laissez faire" 
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By way of conclusion, it should be pointed out that Lewin's experi- 
mental programs have proved more acceptable to psychologists in general 
than have his particular theoretical views. This must not be taken to 
mean that Lewin's theoretical influence has not been considerable. His 
writings and concepts have influenced the fields of social, child, and 
experimental psychology. But Lewin failed to convince psychologists 
that his special typological and vectorial representations of psychological 
phenomena were superior to those derived from more conventional math- 
ematieal and verbal approaches. In the last analysis, it is premature to 
attempt any serious evaluation of Lewin's motivational or topological 
theories, since his students and associates continue to push forward the 
program of research in the broad area of social psychology that came 
into fruition under his leadership. 


Contemporary Trends in Motivational Theory 


As is true in the fields of perception and learning, contemporary 
motivational theorists align themselves according to the traditional sys- 
tematic orientations. The neobehaviorists continue to emphasize the 
study of the animal drives; the organismic orientation is represented in 
the work of several contemporary theorists; and there are still others who 
seek to establish "miniature" theories around the intensive study of a 
certain motive or class of motives. We cannot, of course, undertake a 
summary of the entire field of contemporary motivation. Those who wish 
to explore the diverse theoretical and research literature in this fascinat- 
ing area are referred to the following sources: (6, 29, 98, 40). In the con- 
cluding pages of this chapter we shall once again invoke the sampling 
technique and present a summary of what appear to be the most signifi- 
cant and active developments within the broad area of contemporary mo- 
tivational theory. For this purpose we have chosen three contemporary 
systematic approaches: (1) the current behavioristie approach to moti- 
vation through drive theory as represented by the physiological theory 
of C. T. Morgan; (2) the contemporary organismie point of view as rep- 
resented by the hierarchical theory of A. H. Maslow; and (3) a specialized 
or "minature" theory approach to social motivation as represented by the 
studies of the achievement motive by D. C. McClelland and his associates. 

The neobehavioristic approach. In a series of books and papers 
(32-85), C. T. Morgan has developed what he calls his “physiological 
theory of drive," to which he relates a great deal of empirieal research 
carried out by comparative and physiological psychologists. Morgan, 
incidentally, does not refer to himself as an adherent of any particular 
School, but his academie training, research interests, and theoretical 
inclination qualify him as a neobehaviorist. 
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After introducing certain background and historical considerations, 
Morgan delimits his physiological drive theory as follows: He seeks to 
provide an explanation of motivated behavior in terms of underlying 
physiological mechanisms within the organism. Consequently, Morgan 
does not attempt to account for the so-called social motives for which 
there is no known physiological basis. He goes on to state that the aims 
of a physiological theory of motivation are as follows: First, to define the 
internal conditions that arouse motives; second, to discover how these 
condition are related to each other; and third, to reveal how they control 
motivated behavior. Moreover, Morgan makes it clear that he favors a 
central as opposed to a peripheral theory of drive. He proposes the con- 
cept of a "central motive state" to emphasize the central locus of the 
drive-control mechanisms. 

Central motive states have the following properties: 


1. They are persistent. Once aroused, central motive states do not 
require support from stimuli outside the organism or from within. 
Rather they are maintained by reverberatory circuits or tonicity in the 
centers themselves. 

2. A central motive state results in selectivity of reaction to stimuli. 
The hungry animal is selectively set to accept food; the adrenalectomized 
animal to ingest salt. 

3. The central motive state may be responsible for emitting certain 
behavior patterns directly. It is always responsible for the general 
activity observed in motivated animals, and in some instances may be 
responsible for the specific form of activity which satisfies the need, 
Thus, the sexually aroused animal is generally restless and, at the same 
time, displays certain characteristic patterns of mating behavior. 


Morgan admits that “releasers” or external stimuli in general may 
also elicit behavior that is dependent on central motive states, However, 
external stimuli are but triggering factors in such instances; the fund 
mental inciting mechanism is the central motive state. 

Finally, the theory seeks to account for the mechanism of drive re- 
duction. How, in other words, are central motive states satisfied or elim- 
inated? There are several possibilities. First, the removal of stimuli 
which aroused the drive in the first place may account for its diminution, 
Second, hormonal factors may, in some cases, explain drive reduction. 
For example, there is a possibility that hunger is reduced by hormones 
discharged by the small intestine into the blood stream following the 
ingestion of food. Third, continued stimulation of receptors during 
the course of drive-initiated behavior may reduce the drive itself. In 
eating sweets, for example, there is a relatively rapid satiation effect which 
can be accounted for on the basis of the strong receptor stimulation from 
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Sugan. Finally, central motive states may be reduced as a result of the 
running out” of the behavior initiated by such states, analogous to the 
manner in which a clock eventually runs down. 

Morgan then marshals the evidence in favor of central motive states 
by first presenting negative evidence against peripheral theories of moti- 
vation, and second, by citing positive evidence in favor of central states. 
Under the category of negative evidence, he reviews the literature on 
hunger and thirst, showing how Cannon’s local (peripheral) theory is 
inadequate to account for the facts. In the case of hunger Cannon held 
that the discomfort of stomach contractions impels the organism to rest- 
less food-seeking behavior. In thirst, dryness of the mouth and throat 
accounts for water-seeking behavior. Citing various lines of evidence 
from a number of investigators, Morgan shows that such a view of hunger 
and thirst is inadequate. A few examples will have to suffice here. Dogs 
deprived of water and then allowed to drink ad libitum tend to make up 
the loss in body weight resulting from deprivation. More strikingly, 
dogs with esophageal fistulas drink vast quantities of water every day 
despite the fact that their mouths and throats are quite wet from contin- 
uous drinking. Similarly, in the cause of hunger, animals in food cafe- 
terias are able to select and balance diets and do not eat indiscriminately, 
even though the latter course would stop general hunger contractions. 

Morgan surveys the results from studies of food preference, self- 
selection feeding, and sexual behavior, which, he asserts, provide indirect 
support for central motive states. Briefly the evidence is as follows: (1) 
Studies which show that an adequate supply of sex hormones is necessary 
for sexual behavior presumably mean that such hormones sensitize or 
excite the central motive state, which, in turn, leads to sexual behavior. 
(2) Studies of food selection reveal that animals generally demonstrate 
a “wisdom of the body” by taking what they need in terms of nutri- 
tional requirements. The weight of the evidence at present seems to 
indicate that some kind of hormonal control is exerted on the central 
motivating mechanisms to make the animals more sensitive to needed 
substances. 

Evidence for central motive states is discussed by Morgan under 
several major headings: (1) direct neurophysiological studies of periph- 
eral mechanisms in motivated behavior; (2) humoral factors; (3) studies 
involving electrical stimulation of neural centers. The neurophysiological 
studies cited take the general form of tests of whether or not peripheral 
mechanisms involved in motivated behavior are altered by states of need. 
For example, do adrenalectomized rats take more salt because the taste 
buds on the tongue have been sensitized to salt as a result of sodium 
insufficiency brought about by the operation? The evidence is by and 
large negative. Consequently, Morgan believes that such results may be 
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interpreted as positive evidence in favor of central mechanisms as the 
responsible factors for the alteration in feeding behavior. 

Under humoral factors, Morgan points out that a variety of experi- 
ments have shown that humoral or blood factors influence drive. For 
example, rats with stomach fistulas are not reinforced by inflated balloons 
or nonnutritive foods. Nutritive foods, on the other hand, are reinforcing, 
although not as reinforcing as food eaten in the normal manner. How- 
ever, the fact that food by fistula is reinforcing at all is interpreted to 
mean that a hormonal factor must be produced by the digestive tract 
which, when it reaches the central mechanisms by way of the circulatory 
system, “reduces” need and indirectly reinforces learning. Similarly, 
“preloading” the stomach or injecting substances directly into the blood 
stream influences the rate at which the animal ingests those substances. 
In either case, the effect is presumably humoral in nature and mediated 
by the circulatory sytem. 

Finally, under neural centers, Morgan finds support for a central 
` theory in the wave of recent experiments involving direct electrode stimu- 
lation of brain centers. Perhaps the most dramatic of these experiments, 
partly because the findings were unexpected, is the discovery by Olds 
and Milner (37) that subcortical stimulation of regions around the septal 
area of a rat’s brain have a reinforcing effect on the animal’s behavior. 
Indeed, the effect is stronger than that demonstrable in any normal drive 
state. The technique involves the chronic implantation of very fine 
electrodes directly into the brain. The exposed terminal outside the rat’s 
skull can be connected to a source of low voltage which is activated when- 
ever the animal presses a bar. Rats will press such bars hundreds of 
times to receive shocks to their “pleasure centers.” Since the pioneer 
work of Olds and Milner, negative reinforcing centers have also been 
discovered—that is, centers which when stimulated result in a decreased 
rate of bar pressing. Moreover, “centers” for alertness, somnolence, 
the control of hunger and thirst, sexual activity, and emotional behavior 
have been delineated by stimulation and extirpation techniques.1* Ani- 
mals can be made to eat, drink, awaken, and even run mazes correctly 
as a result of stimulation of appropriate brain centers. Obviously, the 
discovery of such “central” reinforcing and control centers is convincing 
evidence for some kind of central motive states. However, the existence 
of such centers does not necessarily preclude the possibility of the con- 
tributory regulation of drives through sensory and other peripheral 
mechanisms. 

In the final sections of his most recent statement of the central 
theory of motivation, Morgan presents some of the broader implications 

13 For a concise review of the literature especially as it relates to reinforcement 
theory, see (6). 
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of his theory for various problems in motivational psychology. To the 
present writers, the most signifieant of these implications is Morgan's 
attempt to relate his central theory to certain empirical findings that have 
been difficult to explain. We refer, first, to the well-established fact that 
animals exhibit curiosity, manipulative, and exploratory "drives" which 
appear to be equally as basic and just as inherent as the common visceral 
drives of hunger, thirst, sex, and the like. Second, the discovery of 
hierarchies of food preferences has been difficult to relate to any kind 
of specific physiological mechanisms. Finally, there is the work of the 
ethologists on instinctive behavior, in which they have convincingly 
demonstrated that certain behavior patterns are “released” at an appro- 
priate developmental period by environmental stimuli. For example, 
"imprinting" (the instinct of ducklings to follow the mother) is “released” 
by the stimulus of the moving mother duck about twelve hours after 
hatching, and can be released experimentally by a moving decoy. At 
first reading, these findings appear to emphasize the role of stimulus 
factors rather than central states. 

With regard to the curiosity, manipulative, and similar motives, 
Morgan suggests the concept of “somatic” drives to characterize such 
states. The behavior of animals in food-preference situations, Morgan 
suggests, demonstrates “sensory” drives. By grouping somatic and sen- 
sory drives under the general concept of “sensory hunger,” that is, a drive 
to explore, manipulate, taste, see, or to otherwise receive stimulation from 
the environment, the two concepts are, in effect, related to each other. 

Morgan has no “explanation” for sensory hungers at the present time. 
He suggests they may be internally controlled by nervous circuits in the 
reticular formation, or that “stimuli may be drive-reducing in and of 
themselves” (35, p. 662). Thus, the hungry rat in a food cafeteria may 
quickly shift preferences from one food to another, so rapidly, in fact, 
that its behavior cannot be accounted for on the basis of humoral mech- 
anisms. If sensory stimulation reduces the drive for each food in turn, 
causing the animal to shift to another, it would further have to be 
assumed that stimulation of the sense organs is capable of “inhibiting” 
central motive states. Presumably such inhibition would be mediated 
by subcortical “inhibitory” centers such as have been found for sleep 
and hunger. 

Finally, Morgan finds no difficulty in relating the “releasers” of 
contemporary instinct theory to his concept of central motive states. The 
releaser mechanism, as Morgan interprets its role in initiating the animal’s 
behavior, is simply an afferent burst of impulses which sets into motion 
behavior patterns under the control of central mechanisms. The central 
motive state “primes” or sensitizes the organism to respond to the 
releaser. 
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With the foregoing discussion of sensory drives and releasers, we 
have concluded our summary of Morgan's theory of physiological drives. 
As he himself points out, it is a “modest” theory which, at the present 
time, makes no pretense of being anything more than a descriptive theory 
under which a great deal of empirical data from the comparative lab- 
oratory may be brought together and related to a general unifying con- 
cept, the central motive state. Morgan's theory is clearly in step with 
the Zeitgeist, for the recent wave of interest in direct electrical stimula- 
tion of brain centers is, indeed, revealing hitherto unsuspected cerebral 
control of the physiological drives. Undoubtedly, many more centers 
will be discovered in the years to come, With an inereased fund of 
empirieal data upon whieh to draw, psychologists will be in a better 
position to evaluate the relative role of central versus peripheral mech- 
anisms in primary motivation. 

Maslow’s hierarchical theory of motivation.* A. TH. Maslow's theory 
of human motivation is a contemporary organismie theory. Since we 
have already outlined the general viewpoint of the organismic theorist 
in our discussion of Goldstein’s system, we shall confine our summary of 
Maslow’s views to two characteristic aspects of his theory in which he 
attempts to extend the organismic point of view into relatively unex- 
plored aspects of motivational psychology. These are: (a) his hier- 
archical conception of motivation, and (b) his efforts to develop a more 
valid and comprehensive psychology of motivation through the study of 
“self-actualizers.” 

Maslow’s hierarchical theory of human motivation assumes that 
human motives are arranged along a hierarchy of potency. Those needs 
which have the greatest potency at any given time dominate behavior 
and demand satisfaction. The individual is “driven,” so to speak, by a 
high-priority need. When the need is satisfied, a higher-order motive 
(or class of motives) makes its appearance, and so on to the top of the 
hierarchy. Figure 9-4 is a schematic representation of Maslow’s hier- 
archy of human motives. Its point of departure, it will be observed, is 
the physiological needs. If one of these needs is unsatisfied, the indi- 
vidual becomes dominated by that need. Thus, the hungry man is dom- 
inated by hunger. His emotions, perceptions, thought processes, and 
behavior in general are preoccupied solely with getting food. Similarly, 
the sexually deprived individual is overdriven by sexual desire. Other 
considerations become unimportant in the light of this overwhelming need. 

Let us, however, assume that the basic physiological needs are satis- 
fied. The next high order of needs emerge and dominate the individual. 
He seeks safety or security. Maslow believes that the safety needs are 


14 The exposition follows Maslow's Motivation and Personality (29). See espe- 
cially Chapters 5 and 12. 
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most readily observable in the child because of his relative helplessness 
and dependence on adults. The child prefers some kind of predictable, 
orderly routine. He reacts with feelings of fear and insecurity if con- 
fronted with novel, threatening, or terrifying stimuli. Parental quarrels 
and threats of separation are particularly harmful to the child's sense of 
well-being. On the adult level, the individual seeks safety by estab- 
lishing bank accounts, building a home, and finding a job with a future. 


Self-Actualization 


Esteem Needs 


Love and Belongingness 


Physiological Needs 


Fig. 9-4. A schematic representation of Maslow’s hierarchical theory of moti- 
vation. 


Maslow considers the physiological and safety needs truly lower- 
order needs. The good society provides for the basic needs of its mem- 
bers, and few healthy, normal people are dominated by hunger, thirst, 
sex, or other animal needs. The neurotic adult is more likely to be 
driven by such lower-order motives. Perhaps he engages in excessive 
eating or sexual promiscuity as a means of winning love and affection. 
Or, his lack of security and consequent preoccupation with safety 
measures may, in reality, be in the service of frustrated higher needs 
such as love or prestige. As these examples illustrate, Maslow allows 
for the possibility of one need substituting for another in cases of severe 
deprivation and lack of opportunity for satisfaction. 

Maslow refers to the next higher order of motives as the “belonging- 
ness and love needs.” These emerge if the two lower orders are reason- 
ably well-satisfied. The individual seeks friends, longs for affectionate 
relationships, and strives to find a place in some group, however small. 
Again, in our society such needs are generally well-satisfied and it is 
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only in the neurotic or more severely pathological cases that serious 
deprivation occurs. i 

The fourth order of needs are the esteem needs.!* These include the 
desire for a firmly based and high evaluation of the self. There is, in 
all of us, a desire for strength, for mastery and competence leading to 
a feeling of independence and freedom. In addition, individuals in our 
Society seek prestige, dominance, and recognition from others. Satisfac- 
tion of the esteem needs generates feelings of worth, self-confidence, and 
adequacy. Lack of satisfaction of these needs results in discouragement, 
feelings of inferiority, and inadequacy. 

Finally, if all the foregoing needs are satisfied, the need for self- 
actualization impels the individual to activity. In Maslow’s own words: 
“A musician must make music, an artist must paint, a poet must write 
if he is ultimately to be at peace with himself, What a man can be he 
must be. This need we may call self-actualization” (29, p. 91). 

Self-actualization need not, however, take the form of creative 
activity. A fine mother, an athlete, a good workman may be actualizing 
their potential abilities in doing well what they can do best. It is 
nevertheless true that self-actualizers are comparatively rare and dis- 
proportionately represented among the gifted. Most of us, apparently, 
are seeking the satisfaction of lower-order needs. 

In his theoretical papers Maslow has argued for a number of years 
that psychologists have been overly preoccupied with neurotics, delin- 
quents, and other varieties of psychologically underdeveloped individuals. 
The result, Maslow believes, is a one-sided psychology lacking in com- 
prehensiveness and based on the abnormal. In a unique study, Maslow 
has attempted to correct this deficiency by investigating the personalities 
of self-actualizers. Among the individuals studied were both outstand- 
ing historical figures such as Whitman, Thoreau, Beethoven, Lincoln, 
Einstein and Spinoza, and living people such as Eleanor Roosevelt, 
Albert Schweitzer, and Fritz Kreisler. A holistic analysis of the per- 
sonalities and achievements of such individuals revealed that self- 
actualizers show the following characteristics, (1) They demonstrate an 
efficient perception of reality and acceptance of it. (2) They accept 
themselves and others. (3) They show a high degree of spontaneity. 
(4) They have a problem-centered orientation to life rather than a self- 
centered orientation. (5) Such individuals have a need for privacy and 
detachment. (6) They are autonomous or relatively independent of their 
environments. (7) They appreciate the “basic goods of life" with con- 
tinued freshness and pleasure. (8) They show, at times, profound 
mysticism. (9) They are able to identify with mankind. (10) They 


15 Maslow makes the interesting point that these are the needs stressed by Adler 
and the neo-Adlerians and relatively neglected by Freud and his followers. 
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develop deep interpersonal relations with others. (11) They are demo- 
cratie. (12) They keep means and ends distinguishable. (13) They 
possess a well-developed and unhostile sense of humor. (14) They are 
creative. (15) They tend to be nonconformists. 

In summary, Maslow has attempted to broaden organismic theory 
by extending it to the study of fine, outstanding, and healthy individuals. 
He believes that Goldstein, as well as psychologists in general, have been 
too concerned with the diseased, the neurotic, and the stunted personality. 
Moreover, he has consistently urged that motivational psychology has 
overstressed the physiological and lower-order needs, which, in his opinion, 
are not the chief motivating forces in the normal human adult. He 
believes that motivational psychology has much to contribute to ethics, 
philosophy, and the good life by turning its attention to the study of 
abundancy needs and self-actualization. In this lies his unique contri- 
bution to motivational theory. 

McClelland and the achievement motive® In their initial long- 
range research program, D. C. McClelland and his associates have 
investigated human motivation through the intensive study of a single 
motive, the achievement motive. Moreover, their dissatisfaction with 
current motivational theory has led them to elaborate their own sys- 
tematic views in the form of an “affective arousal model” of motivation. 
We shall first summarize the McClelland investigators’ motivational 
theory,’ and following this, we shall outline the results of their investiga- 
tions of the achievement motive. 

We have referred to the motivational theory of McClelland and his 
associates as a “miniature theory.” This is not strictly accurate. These 
investigators hope ultimately to provide a comprehensive system of 
motivation rather than a restricted theory. We are employing the 
characterization “miniature” in the same sense that the concept has 
been applied to contemporary learning theories. That is, such theories 
are based on an intensive study of a restricted range of phenomena ina 
particular area of psychology. In any case, McClelland and his group 
base their theory of motivation on the concept that motives arise from 
changes in emotional states. Specifically, they define a motive in the 
following terms: “A motive is the redintegration by a cue of a change in 
an affective situation"* (30, p. 28): Redintegration, as the term has 
been traditionally employed in psychology, means the reinstatement in 
consciousness of a psychological process as a result of stimulation by an 

16 The primary source for this summary is The Achievement Motive by McClel- 
land and his associates (30). For further applications of the techniques see 


Atkinson (4). . 

17 The theory as elaborated in The Achievement Motive is far too extensive to 
permit more than a bare outline treatment in the present volume. 

18 Italics in original. 
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environmental cue. Thus, a scene from one's past may be redintegrated 
by the sight of a long-forgotten childhood friend, a toy discovered in the 
attie, or perhaps an old photograph. 

The term “affect” is a traditional concept for denoting conative 
processes such as feeling, will, emotional, and motivational states. 
(Chapter V.) The term is little used in contemporary psychology, but 
our theorists are employing it in the more restricted sense of states of 
feeling and emotions. Thus, returning to the definition, motives arise 
when learned cues reinstate emotional states or feelings. It should also 
be noted that MeClelland and his colleagues by making emotional 
arousal contingent upon a cue, are arguing that all motives are learned 
whether they are primary physiological drives or the “social” motives. 
Moreover, by postulating that motives result from affective arousal, 
McClelland and his associates are “reversing” the trend of modern psy- 
chology which has accounted for emotional states as concomitants of 
motivation. Finally, it should be noted that the redintegrated affect, 
according to the present theory, involves a change in the present affective 
state of the individual at the time of arousal. If there is no change, 
there is no motive. 

McClelland and his associates justify their choice of affective states 
as basic to emotions on the grounds that: (1) Affective states “control” 
behavior in everyday life (psychological hedonism) ; (2) “selective sen- 
sitivity” is of great importance in food preferences, “releaser” behavior 
in submammalian forms, sexual behavior, ete. Presumably, such sensi- 
tivity is based on sensitization of the central nervous system by affective 
states. Thus, the rat takes one food in preference to another because 
of the higher palatability value of the former. Palatability, in turn, is 
dependent upon how the food stimulus is related to the organism’s 
adaptation level. Either stimuli or complex perceptual situations which 
are not widely disparate from the organism’s pre-adaptation level give 
rise to positive affective states, while those which are widely disparate 
give rise to negative affective states. Thus, strong solutions, harsh 
sounds, pungent odors, and the like, tend to be unpleasant, while milder 
forms of stimulation give rise to pleasant states. 

In essence, then, McClelland and his co-workers postulate that the 
immature organism at first reacts to simple sensory stimuli with either a 
positive or a negative affective state. Whether the reaction is negative 
or positive depends upon both the nature of the stimulus and how great 
the discrepancy between the stimulus and the organism's present adapta- 
tion level. Some stimuli, such as sugar, quite naturally give rise to 
pleasantness: others, such as quinine, to unpleasantness. However, it 
should be repeated that the critical factor is the individual’s adaptation 
level. An extremely sweet taste may be so far from the individual’s 
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normal adaptation level that it will be judged unpleasant. Similarly, 
very mild bitter solutions or dilute whifis of normally unpleasant odors, 
such as musk, may be pleasant. 

As the individual develops, he acquires, through learning, complex 
perceptual and cognitive processes. Nevertheless, the theory holds that 
the latter are essentially more complex variations in stimulus events, 
and that the basic principle of affective arousal as a result of diserep- 
ancies still holds. 

Motives are formed by the pairing of cues with affective states. In 
diagrammatic terms McClelland and his associates portray the process 
as follows (after 30, p. 67): 


Large discrepancy Negative Auto- Distinc- Avoid- 
from adaptation —> affective —> nomic —> tive ———> ance re- 
level state response cues sponse 


Because it is learned, the final sequence is shown as a dotted line. 
The initial sequences, on the other hand, are inherent. Naturally, in 
the case of small discrepancies, the end result is an approach reaction. 

The final highlight from the theory of motivation developed by 
McClelland and his group that we shall present here involves the prob- 
lem of defining a particular motive. How do we know an individual 
is exhibiting a given motive? After reviewing various alternatives, our 
authors conclude that motives should be “distinguished primarily in 
terms of the types of expectations involved, and secondarily in terms of 
types of action, in so far as they exist, which confirm those expectations 
in varying degrees and thus yield positive or negative affect” (80, pp. 76- 
77). The achievement motive, therefore, develops out of the expecta- 
tions based on various experiences the individual has had with the common 
problems of life from learning to walk to learning a life's trade or 
profession. 

'The achievement motive, then, can be identified on the basis of the 
individual's expectation of success, provided he is personally involved. 
A mere intellectual attitude of achievement does not necessarily indicate 
the operation of a true motive, since intellectual attitudes need not imply 
the presence of affective states which, according to the theory being 
outlined here, are a necessary aspect of motivated behavior. Conse- 
quently, in order to ensure valid measures in their elaborate studies of 
the achievement motive, McClelland and his associates required that 
their subjects be ego-involved in the testing situations. 

The general technique employed in measuring the achievement 
motive was as follows: College students were shown pietures on a screen 
and asked to write brief stories about the pictures. The pictures em- 
ployed were either taken from the Murray Thematie Apperception Test 
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or were similar in design. Sometimes a combination of original TAT 
and specially developed pictures were employed. In one series of experi- 
ments, the investigators attempted to manipulate the achievement motive 
by inducing varying degrees of need for achievement in their subjects 
through appropriate instructions at the beginning of the experiment. 
Three general levels of achievement motivation were studied: (1) a re- 
laxed condition; (2) a neutral condition; (3) an achievement-oriented 
condition. In addition, various success-failure conditions were super- 
imposed on the three basic conditions in order to test the effects of 
success and failure on the achievement motive.? The relaxed condition 
was induced largely by the examiner's light-hearted attitude as he told 
the student-subjects that he was trying out "some new ideas.” The sub- 
jects were given to understand that various tests—anagrams, paper and 
pencil tests, and the like—they were asked to do, were "in the develop- 
mental stage." Following completion of the tests, whose purpose was to 
provide cues for the arousal of the achievement motive, the subjects 
were given the group TAT as “a test of the creative imagination." 

For the neutral condition the examiner neither attempted to increase 
nor decrease the level of motivation. Instructions for the tests were 
presented seriously, but no attempt was made to ego-involve the subjects 
in the tasks. In the case of the achievement-oriented condition, a serious 
effort was made to get the subjects personally involved by presenting 
the eue tests as "intelligence tests" and indices of potential leadership. 
The TAT in this case was referred to as a test of “creative intelligence." 

McClelland and his associates carried out both qualitative and 
quantitative studies of the TAT stories written by their subjects. In 
general, the results were positive in the sense that the higher the level 
of the achievement motive, the greater number of achievement responses 
in the TAT situation. There were, of course, instances of failure and 
of mixed types of imagery revealed in the stories. These do not neces- 
sarily indicate that the method is a bad one or that the hypothesis is 
invalid, As the investigators themselves point out, the project was in the 
nature of exploratory research, and subsequent work along the same 
lines has resulted in many refinements. 

We cannot undertake to present the extensive quantitative data from 
the original study. However, we shall include several examples of the 
TAT stories written by the subjects. The picture upon which the follow- 
ing stories are based shows a workshop with a workbench about which 
are suspended various tools. A machine stands on the floor activated 
from below by a large flywheel which is half sunk in a pit. Two men are 
in the picture. One is shown in profile; he is working at the irte 
The other man is shown in rear view, watching the first, i 

19 See (30, Chapter III), for details. 
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The first story shows a high level of achievement motivation. Note 
particularly the words and phrases italicized by the original investigators: 


Something is being heated in a type of furnace which appears to be of metal. 
The men are blacksmiths. The men have been doing research on an alloy of 
Some type and this is the crucial test that spells success or failure of the experi- 
ment. They want a specific type of metal. They are working for government 
interests. They may be successful this time. They have invented a metal that 
is very light, strong, durable, heat resistant, ete. A real step in scientific progress 
(30, p. 117). 


À much lower degree of motivation is revealed in the following 
example. Note the absence of affective terms. Some achievement, how- 
ever, is indicated by the goal of making a bolt and the indication of a 
probably successful outcome: 


There are two men working in some sort of machine shop. They are making 
Some sort of a bolt or something. One of the men’s car broke down, and he has 
discovered that a bolt is broken. So, being a fairly good forger, he is making a 
new bolt. He is discussing with the other man just how he is making the bolt 
and telling him about all of the details in making this bolt. When he is finished, 
he will take the bolt and replace the broken bolt in the car with it. He will then 
be able to get his car going (30, p. 119). 


The following protocol illustrates unsuccessful achievement. Again, 
the italicized terms should be noted. 


The scene is a workshop. Two men are doing a very important job. They 
are grinding an important cog for a new jet engine which will attempt a flight 
to the moon. The inventor who doesn’t want to let his secret out has hired 
these two men to work secretly for him. They are not very well known, but if 
the job is a success, they will be famous. They are both very tense, each know- 
ing that one little mistake will mean months of hard work lost and wasted. 
When they are finished, they find that the piece is too small for the engine, 
and they have failed and must start again (30, p. 127). 


With these illustrative stories from the study of the achievement 
Motive, we have come to the end of our summary of this promising 
attempt to measure motivation through fantasy. The work of McClelland 
and his associates is an extension of the pioneer work of Rorschach, who 
designed the famous “ink blot” test which bears his name, and of the 
Personality investigations carried out by Murray and his associates, who 
developed the thematic apperception method and the original TAT as 
One of the techniques for the assessment of personality. By way of 
Conclusion, we might note that the fantasy technique for the measure- 
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ment of human motivation has the great advantage of being a "free" 
technique. The subject need not know he is being “tested,” and, in his 
responses, he is at liberty to express himself as he sees fit. Since most 
of the traditional techniques for measuring animal motivation are obvi- 
ously inappropriate for human beings, the techniques developed by 
MeClelland and his associates are promising developments in a difficult 
field. 

With regard to the theoretical analysis of motivation presented by 
the authors, the concepts and principles are in no sense revolutionary. 
Instead, the theory is built around a modification of the old concept of 
psychological hedonism. Perhaps the only novel aspect of the theory is 
the hypothesis that motives develop out of the affective states. As we 
pointed out previously, this view runs counter to the current body of 
psychological opinion. At the present time we can only invoke the Scotch 
verdict of “not proven." The studies of the achievement and other 
motives certainly demonstrate that experimentally cued redintegration 
of affective states can be measured by fantasy behavior. Whether these 
results will be accepted as sufficient evidence for the support of a general 
theory of human motivation in which motives arise out of affective states 
is, at the present writing, impossible to predict. 


Summary and Evaluation 

Motivational psychology, the most central of all fields, is one of the 
least well-developed areas in psychology. The great variety of points 
of view and diverse experimental approaches summarized in this chapter 
leaves one wondering if any progress is being made toward an integrated 
theory of animal and human motivation. The fundamental dichotomies 
of atomism-holism, hard determinism-soft determinism, and the somatic 
versus the psychie basis for motivation sharply divide the behavioristic- 
comparative theorists from those whose concern is primarily with the 
human species. 

However desirable it might be to conclude on a hopeful note, the 
gulf between these conflicting points of view seems too wide for any early 
or easy resolution." Perhaps the most hopeful sign on the horizon is the 
increasing concern on the part of psychologists over the present unsatis- 
factory state of motivation theory. The increasing interest in the area, 
the greater quantity of research, and the attention given by learning 
theorists to motivational problems by way of reinforcement theory, may 
in the not too distant future bring a new order to this important segment 
of the science of psychology. 


20 Such, certainly, is the impression gleaned from the yearly symposia at 
Nebraska (40). 
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X. 


Feeling 
and Emotion 


In some respects the systematie psychology of the emotions is in an 
even more unsatisfactory state than that of motivation. One of the 
difficulties that has stood in the way of an acceptable theory of the 
emotions has been disagreements over the definition of the emotional 
processes. Some psychologists have held that the emotions are disruptive 
States of the organism which result from a loss of cortieal dominance. 
Others assert that the opposite is nearer the truth, namely, that the 
emotions are organizing states which ready the individual for action in 
emergency situations. Stil others take a middle-of-the-road position, 
treating the emotional states as “activating” or “energizing” processes. 
We shall meet with representatives of some of these divergent viewpoints 
later in this chapter. 

Another factor that has stood in the way of developing a valid psy- 
chology of the emotions is the lack of reliable experimental data upon 
which to erect a system. The emotions are not easy to isolate for 
experimental investigation in the artificial atmosphere of the psychology 
laboratory. Ethical or human considerations preclude studies of the 
More violent emotions of hate, sexual excitement, grief, or rage. There 
are equally cogent reasons why the more tender complex emotions such 
as love are unsuitable for laboratory study. Moreover, even where it is 
Possible to create reasonable facsimiles of genuine emotions in the lab- 
Oratory, the techniques of investigation are likely to interfere with the 
emotion under study. For example, if the subject is asked to give a 
Verbal report on how he feels, the calm "intellectual" attitude that hé 
Must assume tends to destroy the emotion. 
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However, despite the difficulties of definition and experimentation 
just enumerated, the area of the emotional processes has by no means 
been neglected by the systematists and theorists. Indeed, in the centuries 
comprising the prescientific era of psychology, we find a rich literature 
bearing on the emotions. Some of this we have touched upon from time 
to time in preceding chapters. We found that classical Grecian specu- 
lation on the dynamies of human behavior took the form of postulating 
humoral or blood factors which served to arouse motivational and 
emotional states. (See page 312.) The classical ethical philosophers and 
the Christian theologians, such as Thomas Aquinas and Saint Augustine, 
were also concerned with the dynamies of human behavior, and both 
advocated the control of the undesirable "passions" while encouraging 
the gentler emotions of love for God and man. 

As we move down the centuries to the modern period in philosophy, 
we are again confronted with interest in the emotions from the orienta- 
tion of ethical and practieal problems. Indeed it has been said the under- 
lying philosophical attitude toward the emotions that is characteristic 
of Western civilization has been one of suppression. In the older philo- 
sophieal and moral literatures the emotions are frequently characterized 
as “base,” or as constituting man’s “animal” nature. Such expressions 
are, of course, tinged with prejudice growing out of a particular point of 
view. It is interesting to note that one result of the recent scientific 
study of the emotions and the ascendance of the scientific point of view 
has been a more tolerant attitude toward man’s irrational and emotional 
side. , However, there would be little to be gained by dwelling on these 
traditional ethical issues and controversies. What we wish to emphasize 
is essentially this: The study of psychological processes from moral or 
ethical points of view, although legitimate within these special orienta- 
tions, has little interest from the scientific frame of reference. The 
psychologist seeks primarily to predict behavior and secondarily to 
understand it. The consequences of behavior from a moral or ethical 
standpoint are outside this purview. In accordance with the preceding 
argument, we shall begin our study of the emotions with the systematic 
views of Titchener.t Following a summary of the structuralistie point 
of view, we shall examine the doctrines of representatives of the other 


schools of psychology and conclude with a note on contemporary studies 
of emotion, 


1 Those interested in the prescientific psychology of the emotions will find an 
exhaustive treatment in Feeling and Emotion by Gardiner, Metcalf, and Beebe- 
Center (8). 
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Affection and Emotion in the Structuralistic Psychology of Titchener? 


Titchener introduces his systematic view of affection and emotion 
with certain problems of definition. Affection is defined as the ele- 
mentary mental process characteristic of feeling and of the emotions 
such as love, hate, joy, sorrow, and the like. The term feeling? is used 
to denote a simple connection of sensation and affection in which the 
affective process dominates consciousness. For example, hunger is a 
sensation—a sensation which is coupled with an affective state of feeling. 
It may be a “gnawing” hunger or a pleasant, anticipatory hunger. In 
either case the affective element is added to the bare sensation. Similarly, 
pain, a sensation, arouses feelings of unpleasantness. 

Feeling may also be used in a narrow sense to denote sensations of 
touch, roughness, solidity, and the like. Such experiences, Titchener 
believes, are more properly termed perceptions or touch blends and, as 
such, do not enter into the psychology of feeling and emotion. 

Titchener goes on to raise the question of how affection differs from 
the element sensation. He reiterates his definition of sensation as an 
elementary process constituted of four attributes: quality, intensity, 
clearness, and duration. Affection, however, has but three attributes: 
quality, intensity, and duration. Consequently, sensations and affections 
are processes of the same general type inasmuch as they have three 
attributes in common. They differ in that affection lacks clearness. 

Affection has two qualities, pleasantness and unpleasantness. In 
other words, any affective state is introspectively either pleasant or un- 
pleasant. Intensity is the dimension along which affection is described 
as “mildly pleasant,” “disagreeable,” “unbearable,” or in similar terms. 
Finally, an affective state may be of short or long duration, A mild 
pinprick gives rise to a momentarily unpleasant state, whereas a bad 
mood may persist for days. 

The affective processes further resemble sensations in that both show 
adaptation. Placing the hand in lukewarm water arouses a mild sensa- 
tion of warmth which quickly fades away as the skin temperature adapts 
to the surrounding water. Similarly, a musical composition or popular 
tune may initially excite strong feelings of pleasantness which gradually 
fade out with repetition of the selection. 

Finally, affection resembles organic sensation in the sense that 
pleasantness is closely associated in experience with bodily comfort, 
health, and drowsiness. Unpleasantness, on the other hand, is typically 
associated with pain, discomfort, fatigue, and illness. 

2 The exposition follows Titchener (19). 


? In practice, Titchener falls into the habit of using feeling and affection synony- 
mously, 
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However, despite the many resemblances that exist between sensa- 
tions and the affective states, Titchener emphasizes that the two are 
nevertheless different. As has been pointed out, affection lacks clearness. 
If, Titchener points out, we attend to a sensation, it becomes clearer and 
clearer. If we attend to an affective state, the state disappears. There 
is, however, a further difference between the two processes. Pleasantness 
and unpleasantness are opposites. There is no such antagonism among 
the sensory processes. Two or more sensory qualities may, in fact, be 
combined. We cannot, however, experience pleasantness and unpleasant- 
ness at the same time. Titchener admits that popular speech favors the 
point of view that we can experience “mixed feelings.” Despair is 
lightened by hope; there is no pleasure without pain; crying may be 
mixed with laughter. Titchener Suggests that these are, in reality, 
alternating states of feeling or affection. He states that in his laboratory 
experience he has never found an unmistakable case of mixed feeling. 

Titchener next deals with the question of laboratory techniques for 
investigating the affective processes. Basically, there are two techniques: 
(1) the method of impression; (2) the method of expression. The method 
of impression is illustrated by the psychophysical method of paired com- 
parisons. If, for example, the problem is to arrange fifty mixed color 
samples along a scale ranging from most pleasant to least pleasant, the 
observer begins by comparing the first color with every other, meanwhile 
recording his impressions as he goes along. Color number two is then 
compared with every other one, and so forth. At the end of the experi- 
ment the preferences can be summarized or averaged for each color. 


The introspective task, Titchener adds, is simple; the lengthy compari- 
sons, “laborious.” 


The method of expression 
changes which accompany the aff 
ener describes are the stil] famili 
tory, circulatory, and muscular 
states, Interestingly enough h i 
response has within “ 
laboratory.” Since the method had not y 
Titchener prefers not to "judge of its merit.” 

The bulk of the re 
devoted to a refutation of Wundt’ 


involves the measurement of bodily 
ective processes, The measures Titch- 


t chapter on affection is 
s “Tridimensional Theory of Feeling.” 


ry in 1896. In essence, Wundt argued 


antness-unpleasantness; (2) tensi 
sion (see Figure 10-1). Each feeli 


Affection and Emotion in Structuralistic Psychology 361 


feeling associated with mirth would move rapidly out along the dimen- 
sion of pleasantness, while at the same time, excitement and tension would 
be added. The feeling, in this case, would then drop back to relaxation 
tinged, perhaps, with depression and slight unpleasantness. Other feel- 
ings, depending on their nature, would take different courses. 

Wundt's theory gained many adherents, but Titchener believes that 
it is incorrect and maintains that feelings can vary only along the 
dimensions already discussed in the preceding paragraphs. More spe- 


E 


D 


Fig. 10-1. Diagram to represent Wundt’s tridimensional theory of feeling. 
For explanation see text. 


cifically, Titchener denies that the dimensions of tension-relaxation and 
excitement-depression are simple, elementary mental processes, as Wundt 

elieved, but instead that they are “muscular attitudes.” Moreover 
tension and relaxation are not true opposites. Relaxation, Titchener 
insists, is the zero point of tension—not its opposite. Similarly, excite- 
ment and depression are not true opposites. Is not calm, he asks, a more 
logical opposite for excitement than depression? 

With these and similar objections, Titchener attempts to show that 
the theory is not logically constructed and cannot, moreover, meet certain 
experimental tests which we need not go into here. This old controversy 
is no longer an issue in the psychology of emotions, but this much can be 
Said for Titchener’s side of the argument: The weight of the introspec- 
tive evidence suggests that pleasantness-unpleasantness is the best- 
established of the possible affective dimensions. 

Turning to Titchener’s treatment of the emotions, we have already 
Pointed out that he considers the affective states or feelings to be the 
characteristic element in the emotional process. Because the organic or 
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visceral reactions and the expressive or bodily aspect of the emotions 
are equally characteristic of the emotions, Titchener addresses himself 
to the problem of how the several aspects of emotional behavior are 
integrated. He examines and rejects the James-Lange theory,* then 
outlines his own views. 


The organic or visceral reactions, Titchener holds, are intensified 
and extended forms of the affective reaction, 


es, and the like, are, in 
More intense forms of 


t of the more primitive nature of the 
adjustment involved. Titchener believes that the organic reactions in 


ordinary emotions are essentially carry-overs or vestigial processes from 
a period of evolutionary development when strong overt emotional reac- 
tions were invariably associated with adjustments to critical situations. 
In civilized society, man tends to suppress his emotional reactions so 
that organic responses are primarily covert or visceral except in emer- 
gency situations. However, it should be emphasized that Titchener 
considers the core of emotional states to be the affective reaction. The 
organic processes are merely associated or parallel processes, which are 
exaggerated forms of the more subtle organic reactions typical of the 
affective states. 

Finally, with regard to the exp 


: ression of the emotions i ioral 
and facial changes, Titehener hold. ig tae r avio 


s that we must look to biology for 
the explanation of these processes. He invokes Darwin’s three ptisciples 


to account for such expressions, The principles in question are: (1) the 
principle of “serviceable associated habits”; (2) the principle of u ntithe- 
sis”; and (3) the principle of “direct action of the eii n 
System on the body." The first prineiple assumes that many expressive 
behavioral and facial reactions are vestigial reflections dcm f al 
or serviceable movements. The bared fangs of primitive jun diste ues 
become the grimace of rage in civilized Society, The Pie Ju of grief 
is a toned-down version of the wild sobbing of primitive people or of the. 
infant. Presumably as evolution proceeds, there is less heed for the 
strongly overt reactions and, as a Consequence of their decreasing use- 
fulness, they become more and more reduced in intensity. s 

Darwin’s second principle, that of “antithesis,” is the hypothese that 
opposite emotional processes tend to give rise to Opposite reactions Por 
example, laughter, the opposite of Sobbing, is explained as spasmodically 
interrupted expiration—the opposite being interrupted inspiration or 
sobbing. 

Finally, the principle of “the direct action o 


f the excited nervous 
* See pages 364-365 this volume. 
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system on the body" explains violent trembling, the paralysis character- 
istic of panie, and other extreme emotional expressions where there is 
an overflow or spill-over of the nervous processes because of the extremity 
of the reaction. 

The remainder of Titchener’s treatment of the emotions concerns 
such problems as the classification of emotions; the definition of such 
complex processes as moods, temperament, and sentiments; and the 
description of the characteristics of the emotive memory. We need not, 
however, be concerned with Titchener's treatment of these problems, since 
they are not fundamental to his systematic psychology of emotion. 
Indeed, Titchener was far more interested in the psychology of feeling 
and the affective states than in the emotional processes. Feeling and 
affection being elementary mental processes lent themselves to the 
structuralists’ characteristic method of introspection. The distinctive 
attributes of the emotional processes, on the other hand, are behavioral. 
Since these are obviously physiological rather than conscious, Titchener's 
interest in them was only tangential In conclusion, Titchener's system 
offers no unique or significant contribution to the psychology of the 
affective or emotional processes. Rather, affection or feeling is treated 
as an element co-ordinate with sensations and images. 


Functionalism and Emotion 


Carr? treats the emotions as part of the “background of mental life.” 
He defines emotions as organic readjustments which occur automatically 
in the face of appropriate behavioral situations. Thus, the emotion of 
anger arises when the organism is confronted with a serious obstacle to 
freedom of movement. The organic readjustment involves a mobilization 
of energy to aid the individual in his efforts to overcome the obstacle. 
In this case the mobilization of energy results in a quickened pulse, the 
withdrawal of blood from the viscera, more rapid respiration, and other 
bodily changes which enable the organism to react more energetically 
and vigorously. Clearly, in the case of anger and fear, Carr’s definition 
is in keeping with his over-all viewpoint. However, it would be a mistake 
to assume that Carr holds all emotions to be biologically useful. On the 
contrary, as Carr himself points out, such emotions as grief and joy may 
have no biological utility whatever in some situations. 

Driving to the heart of the problem, Carr states that “the various 
emotions can be readily identified and defined only in terms of the be- 
havioral situation in which they occur..." (2, p. 278). Moreover, the 
reaction in emotional states is highly similar to that found in any kind 
of vigorous exercise or activity. The distinguishing feature of emotional 


* The exposition follows Carr's Psychology (2). 
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states arises from the fact that they occur in cases where there is a 
lack of adequate motor outlets. Once the individual begins to react to 
the situation, the emotional response dies down. In the following para- 
graph Carr summarizes his point of view on the basic nature of the 
emotional processes (2, pp. 282-283): 


The emotional reactions thus occur in the absence of any correlative act, or 
they develop and run their course with some degree of independence of the act 
and hence largely determine the character of that act. We thus suggest that 
it is these surging, seething, tumultuous, impulsive, and explosive features that 
constitute the distinctive characteristic of an emotional type of organic read- 
justment. Thus an emotion may well be called an organic commotion, In sup- 
port of this conception, we may call attention to the well-known fact that the 
emotions tend to disappear with action. Our anger soon cools and wanes when 
we begin to fight, and terror no longer holds us in its grip when we indulge in 
strenuous flight. The difference between these two conditions does not consist of 
the presence and absence of an organic disturbance, for both fighting and flight 
obviously involve a very pronounced readjustment on the part of the vital activ- 
ities. Evidently the disappearance of the emotions with overt action is due to a 
change in the character of the organic reaction, Given an adequate motor out- 
let, these organic activities gradually become adapted to the exigencies of the 


act, and hence they lose their initial tumultuous and impulsive character and the 
experience is no longer labelled an emotion. 


Carr goes on to summarize the J ames-Lange? theory of emotions and 
to show how his own conceptions differ from those postulated by James 
and Lange. The James-Lange theory identifies the emotion with the 


perception of the organic changes. In James's own words (11, pp. 
375-376) : 


Common-sense says, we lose our fortune, are sorry and weep; we meet a 
bear, are frightened and Tun; we are insulted by a rival, are angry and strike. 
The hypothesis here to be defended says that this order of sequence is incor- 
rect, that the one mental state is not immediately induced by the other, that the 
bodily manifestations must first be interposed between, and that the more rational 
statement is that we feel sorry because we cry, angry because we strike, afraid 
because we tremble, and not that we cry, strike, or tremble because we are sorry, 
angry, or fearful, as the case may be. Without the bodily states following on 
the perception, the latter would be purely cognitive in form, pale, colorless, 
destitute of emotional warmth. We might then see the bear and judge it best 


to run, receive the insult and deem it right to strike, but we should not actually 
feel afraid or angry. 


© Lange was a Danish 


eters a Physiologist who postulated a theory of the emotions 
similar to James’s. Conseq: 


uently the two names are linked. 
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Further on in his famous chapter on the emotions, James attempts 
to support his theory by an appeal to the reader's sense of logic: “If 
we fancy some strong emotion, and then try to abstract from our con- 
sciousness of it all the feelings of its bodily symptoms, we find we have 
nothing left behind, no 'mind-stuff' out of which the emotion can be 
constituted, and that a cold and neutral state of intellectual perception 
is all that remains” (11, p. 379). Finally, we might note that James 
asked Broadway actors and actresses if they experienced emotions while 
going through the motions of acting out emotional scenes. Theoretically, 
a stage fight or “love scene" ought to create the organic changes and 
these, in turn, should arouse the appropriate emotion. James was told 
that such, indeed, was frequently the case. However, the evidence James 
was able to marshal in support of this theory is not very convincing, 
and as will be brought out later in this chapter (see pages 370-372), the 
Cannon-Bard theory accounts for the facts of emotional experience more 
Satisfactorily than does the James-Lange theory. 

Carr differs from James and Lange in two respects. First, Carr 
insists on the psychophysical nature of the emotions and, as a con- 
Sequence, is unable to accept the view that emotions are explicable 
Solely as the pereeption of the organie processes. Carr, in other words, 
believes there is a conscious aspect to the emotions which is independent 
of the organic processes. Second, Carr argues that the emotion is partly 
Tesponsible for the behavioral act. To relate Carr’s argument to James's 
example of fleeing from a bear, Carr believes the emotion of fear is partly 
the cause of running. James, on the other hand, made fear contingent 
Upon the behavioral act of running. 

In summary, Carr treats emotions as psychophysical events which 
are organic readjustments occurring in certain behavioral situations. The 
name given to the emotion depends upon the situation in which it 
Occurs. While emotions are organic readjustments, not all emotions are 
biologically useful. Again, the utility value of an emotion must be 
defined in terms of the behavioral situation in which that emotion occurs. 
n general, we might note that Carr’s treatment of the emotions offers 
nothing unique or even highly characteristic of the functional point of 
view. As we have noted earlier, Carr was particularly interested in 
Perception and learning. Emotions are treated somewhat incidentally 
as part of the “background” of mental life. 


Emotion in Gestalt Psychology 


As has been emphasized throughout this survey of systematic psy- 
chology, the Gestalt school’s primary interest was in the field of per- 
ception, Consequently, none of the original leaders of the movement 
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developed a particular point of view on the emotions. Even Lewin with 
his strong interests in dynamic psychology did not formulate a char- 
acteristie theory of emotion. Moreover, in contemporary Gestalt-oriented 
treatments of the subject, the emotions are typically treated as inevitable 
concomitants of motivated behavior which have little significance if 
abstracted out of the motivational context. Because the Gestalt school 
failed to elaborate a special systematie point of view on the emotions, 
we shall go on to the more fertile ground of behaviorism. 


Feeling and Emotion from the Behavioristic Point of View" 


In his Behavior: Am Introduction to Comparative Psychology, 
Watson admits that affection is one of two serious "stumbling blocks" 
in the way of a strictly objective psychology. The other is thinking. 
If the thought processes and affective states cannot be reduced to be- 
havioristically observable phenomena, the whole behavioristic program 
is in grave danger of collapse. 

We have already found that Watson solved the problem for the 
thought processes by reducing thinking to laryngeal habits or "implicit? 
speech (see pages 281-283). He followed essentially the same line of rea- 
soning in dealing with the affective States, arguing that pleasantness- 
unpleasantness are reducible to implieit muscular and glandular reac- 
tions. More specifically, Watson assumed that the reproductive organs 
and associated erogenous zones function in affection in much the same 
manner that implicit speech functions in the thought processes. The 
erogenous areas he believed to be capable of initiating two fundamental 
kinds of impulses: (1) a group of impulses associated with tumescence 
and rhythmical contractions of muscular tissues and increased glandular 
secretions; (2) a group connected with the detumescence of the sex 
organs, relaxation of associated muscular tissues, and inhibition of 
secretions, 

The complete, overt functioning of the structures described under 
group one occurs during sexual excitement and the unfolding of the 
reproductive act. Similarly, as gross sexual excitement dies down, the 
processes described under the second category are in the ascendance. 
Watson goes on to argue that the afferent impulses associated with the 
phenomena in group one are the bodily substrata of pleasantness, and 
the afferent impulses associated with group two processes are the sub- 


strata of unpleasantness. Originally, then, pleasantness and unpleasant- 
ness are aroused by sexual stimulation. If the organism is sexually 
7 Our exposition of Watson's views on feeling follows his Behavior; An Intro- 


duction to Comparative Psychology (20). The discussion of emotion follows Psy- 
chology from the Standpoint of a Behaviorist (21). 
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receptive, the result is an approach reaction accompanied by tumescence, 
muscular tension, and increased glandular secretions. These reactions 
are pleasant. If, on the other hand, the organism is sexually unreceptive, 
the result is an avoidance reaction accompanied by inhibition of the 
sexual processes and the arousal of the affective state of unpleasantness. 

Watson next deals with the problem of how many objects or stimuli 
not originally connected with the sexual processes come to arouse feelings 
of pleasantness or unpleasantness. The answer to this difficulty is to 
be found in the ordinary mechanisms of habit or conditioning. Stimuli 
not originally associated with sexual behavior (therefore not capable of 
arousing either the pattern of reactions associated with pleasantness or 
unpleasantness) can, through substitution or conditioning, arouse such 
reactions to a faint degree (implicit behavior). Watson presents no 
direct evidence for his assertions other than to note that phallic symbols, 
fetishes, and other phenomena from the area of sexual pathology support 
his contentions. 

Finally, Watson suggests several avenues of approach for assessing 
the validity of his theory and, at the same time, carrying out behavioristic 
studies of the affective processes. First, the behaviorist will attempt to 
determine whether the muscular and glandular processes presumed to be 
associated with affective reactions do indeed set up afferent impulses. 
He will also be able to carry out plethysmographie and galvanometrie 
studies of the sex organs themselves. Finally, by eliminating the sensory 
tracts leading from the glands, the behaviorist can determine the effects 
of the absence of afferent impulses. Watson is convinced that the sexual 
impulses play “an enormous role” in artistic, aesthetic, and religious 
behavior, He believes that the more liberal views toward the study of 
Sex are rapidly making people lose their prejudice toward acknowledging 
the possibility of the sexual reference of all behavior. 

In summary, Watson treated the affective consciousness as an epi- 
Phenomenon unworthy of serious study. By identifying the affective 
States of pleasantness and unpleasantness with their bodily substrata in 
the erogenous zones, he believed that he had opened an avenue of 
approach to the behavioristic investigation of these processes. While 
admitting that no such studies had been carried out successfully, Watson 
Was satisfied that he had succeeded in bringing the difficult problem of 
affective psychology into his behavioristic program. 

As is evident in his definition, Watson’s view of the emotions is 

ighly similar to his earlier position on feeling or affection. He defined 
an emotion as a “hereditary ‘pattern-reaction’ involving profound 
Changes of the bodily mechanism as a whole, but particularly of the 
visceral and glandular systems” (21, p. 195). By pattern-reaction Watson 
refers to the various components of the response which appear with some 
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degree of regularity each time the appropriate stimulus situation arises. 
He believes that there are three such fundamental patterns in the human 
infant. These are: fear, rage, and love. The appropriate stimulus situa- 
tion for the evocation of fear is either a sudden loss of support or a 
loud sound. For rage, the stimulus is hampering the infant’s movements; 
and for love, stroking or manipulating one of the erogenous zones. 

The hereditary reaction-pattern characteristic of fear consists of a 
sudden catching of the breath, closing the eyes, puckering the lips, and 
random clutching movements of the hands and arms. For rage, the 
responses are stiffening of the body, screaming, and slashing or striking 
movements of the arms and legs. For love, the responses consist of 
smiling, cooing, and extension of the arms as if to embrace the experi- 
menter. 

Again, Watson faced the problem of demonstrating how the vast 
panorama of human emotions arises from the basie three. Once more 
the answer is through conditioning and habit. Environmental condition- 
ing, first of all, brings about a partial inhibition of the more obvious 
external emotional responses. Thus, the violent responses of the infant 
become the implicit glandular and smooth muscular reactions of the 
adult. The second effect of environmental conditioning is the attach- 
ment of the basic hereditary responses to a variety of stimuli which are 
originally not capable of eliciting them. Watson, himself, proceeded to 
show how this was possible by conditioning an eleven-month-old boy to 
fear a rat. Watson’s description of this famous experiment follows:8 


(1) White rat suddenly taken from the basket and presented to Albert, He 
began to reach for rat with left hand. Just as his hand touched the animal 
the bar was struck immediately behind his head. The infant jumped violently 
and fell forward, burying his face in the mattress. He did not ery, however. 

(2) Just as his right hand touched the rat the bar was again struck, Again 
the infant jumped violently, fell forward and began to whimper, 


In order not to disturb the child too seriously no further tests were given 
for one week. 


Eleven months, ten days old. 


(1) Rat presented suddenly without sound. 
There was steady fixation but no te 


ndency at first to reach for it. The rat was 


it suddenly before contact. 

the two joint stimulations given last week were not without effect, He was tested 
with his blocks immediately afterwards to see if they shared in the process of 
conditioning. He began immediately to pick them up, dropping them and 
pounding them, ete. In the remainder of the tests the blocks were given fre- 


5 From Psychology from the Standpoint of a Behaviorist (2nd ed.), pp. 232-233. 
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quently to quiet him and to test his general emotional state. They were always 
removed from sight when the process of conditioning was under way. 

(2) Combined stimulation with rat and sound. Started, then fell over im- 
mediately to right side. No crying. 

(3) Combined stimulation. Fell to right side and rested on hands with 
head turned from rat. No crying. 

(4) Combined stimulation. Same reaction. 

(5) Rat suddenly presented alone. Puckered face, whimpered and with- 
drew body sharply to left. 

(6) Combined stimulation. Fell over immediately to right side and began 
to whimper. 

(7) Combined stimulation. Started violently and cried, but did not fall 
Over, 

(8) Rat alone. The instant the rat was shown the baby began to cry. Al- 
most instantly he turned sharply to the left, fell over, raised himself on all fours 
and began to crawl away so rapidly that he was caught with difficulty before 
he reached the edge of the table. 


Watson went on to show that Albert, though originally conditioned 
to fear a rat, generalized his fear to a variety of furry animals. He also 
Showed fear of a fur coat and Santa Claus whiskers. Watson suggests 
that many adult aversions, phobias, fears, and anxieties for which the 
individual has no rational explanation may well have arisen years before 
by a process of conditioning. 

Finally, the native or fundamental emotions and their substitute 
derivatives become combined and consolidated into more and more com- 
plex emotions. Love, by such an evolutionary process, gives rise to 
tenderness, sympathy, love-sickness, and the like; fear, to embarrassment, 
anguish, anxiety, and the like; and rage to hate, jealousy, anger, and 
Similar emotions. 

Watson’s insistence on a behavioristic approach to the emotions, 
along with his interest in the physiological changes which accompany 
emotional behavior, was highly influential in stimulating a great deal 
Of research on emotional development in children and on the specific 
Teaction patterns in specific emotions. Briefly, subsequent experiments 
failed to substantiate the specific responses postulated by Watson. When 
the experimenter is unaware of the stimulating situation, infantile reac- 
tions do not necessarily conform to those announced by Watson. If 
Observers are aware of the stimuli applied to the infant, agreement as to 
emotional nature of the infant’s reaction is much better (17, 18). 
Apparently, adults tend to read their own feelings into the child's be- 

&vior. Consequently, if he observes the infant being dropped, the adult 
assumes the observed reaction is fear. In addition to the likelihood that 
Watson fell victim to this error, his observations were limited to a 
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relatively small number of infants. Bridges (1), who has observed a 
large number of infants and young children over a wide age range, 
believes that infants show only general excitement which, with inereasing 
age, differentiates into the basic emotions of distress and delight. The 
latter, in turn, undergo differentiation into more and more complex 
emotions. 

Similarly, a number of studies of the physiological changes accom- 
panying emotional behavior have failed to verify the hypothesis that a 
specific pattern of changes is correlated with specific emotions. The 
one clear-cut exception is the startle pattern studied extensively by 
Landis and Hunt (13). Unexpected stimuli result in a rapid “hunching” 
of the body. The head is thrown forward, the eyes blink, and the mouth 
widens. However, in the case of the other emotions, the degree of activa- 
tion of the various organ systems appears to be the only reliable index 
of differentiation. 

One significant outcome of the broad research program directed 
toward the investigation of the physiological substrata of the emotions 
was the development of the famous Cannon-Bard theory of the emotions. 
The theory belongs to no particular “school” of psychology, but because 
it is essentially behavioristic in orientation, we have chosen to include 
it in this section. The theory emphasizes the fact that strong emotions 
ready the individual for emergency reactions. For this reason, it is 
frequently called the “emergency” theory of the emotions. In essence 
the theory postulates that the sympathetic division of the autonomic 
nervous system is dominant during emotional states. The effects of 
massive sympathetic stimulation are well known. The heart is speeded; 
digestion is inhibited; respiration is deeper and more rapid; blood is 
shunted to the periphery from the viscera. However, of all the visceral 
changes that occur the most Significant is the release of large quantities 
of adrenalin into the blood stream. In general, adrenalin mimics a 
massive sympathetic discharge. Consequently, all of the sympathetic 
effects already described are reinforced by the action of adrenalin on 
the various internal organs. In addition, adrenalin causes the blood to 
clot faster in the event that the individual is injured during the emergency, 
and it also acts on the muscles in such a way as to lessen fatigue. 

Cannon and Bard identified the hypothalamus as the main in- 
tegrating center in the brain for the control of behavioral reactions in 
emotions? They found that when the hypothalamus is removed from 


become fragmentary and disintegrated. 
another direction, they demonstrated that 
ypothalamus results in a full-fledged rage 
9See (14, 22, and 23) for more 


extensive discussions of th 
maries of the relevant experimental li 
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and attack pattern. Removal of the cerebral cortex lowers the threshold 
for rage responses in animals, indicating that the cortex normally exerts 
an inhibiting influence over the hypothalamus. It has also been demon- 
strated that rage responses in decorticate animals are short-lived and 
disappear almost as soon as the stimulus is withdrawn. Moreover, the 
rage responses of such animals are lacking in direction. It is as if the 


James - Lange Cannon- Bard 


Fig. 10-2, Diagrams of the nerve connections in the James-Lange and. 
Cannon-Bard theories. C, cortex; R, a receptor; Th, thalamus; V, viscera; 
SkM, skeletal muscle; P, pattern of simultaneous thalamic impulses. Lines 
—4 represent nervous pathways: (From Walter B. Cannon, Again the James— 
Lange and the Thalamic Theories of Emotion. Psychol. Rev., 38, 1931, p. 282.) 


animal fails to appreciate the source of the irritating stimulus. Such a 
View seems entirely justified, since decorticate animals lack the nervous 
mechanisms for perceiving, judging, and directing their behavior toward 
a goal. 

As a result of their classic researches on the hypothalamus, Cannon 
and Bard postulated a “thalamic theory” of the emotions in opposition 
to the James-Lange theory. The thalamie theory states that stimuli 
Coming into the hypothalamus from the receptors stimulate that center 
to send impulses to the cortex and viscera simultaneously. (See 
Figure 10-2.) The arrival of the impulses in the cortex gives rise to 
the conscious experience of an emotion. The motor impulses sent to 
the viscera by way of the sympathetic nervous system result in the 
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emergency state described earlier. Thus, while James and Lange made 
the emotional experience dependent upon afferent impulses from the 
viscera and consequently a result of emotional behavior, Cannon and 
Bard held that the emotional experience and the expressive responses 
both occur at the same time as a result of hypothalamic activity. In 
diagrammatic terms the two theories can be contrasted as follows: 


James-Lange: Perception —> motor reaction —> visceral arousal —> emotion 


emotion 


Cannon-Bard: Perception—> hypothalamic arousal EM 


visceral arousal 


While the Cannon-Bard theory "explains" more of the phenomena 
associated with emotional behavior than the James-Lange theory and, 
at the same time, is more thoroughly grounded in experimental evidence, 
it must not be concluded that the latter theory has been “disproved.” 
Certainly, the majority of psychologists have come to accept the Cannon- 
Bard theory as the better of the two. However, there remains a grain of 
truth in the contention that visceral and behavioral responses do, in part, 
determine how we feel. Anyone who has been frightened knows that 
sensations arising from the shaking limbs, the dry mouth, the quivering 
stomach, and the like, reinforce the feeling of fear; and, when it is possi- 
ble “to pull oneself together,” fear is to some degree alleviated, To this 
extent the James—Lange theory remains good phenomenolo 
chology, and, as such, cannot be summarily dismissed, 

í In bringing to a conclusion our survey of the contributions from 
within the behavioristic orientation to the psychology of feeling and 
emotion, the following generalizations appear to be justified. First, of 
all the contributions to the area of feeling and emotion within the aca- 
demic schools, the behaviorists have done more to further our under- 
standing of the emotions than any other group. Tt should be noted that 
we are careful to specify that this contribution lies within the restricted 
area of the emotions—not feeling or affective psychology, Watson’s 
assumptions that affective psychology could be reduced to its objective 
manifestations in the sex pee and glands has never bj ] 
In the case of the emotions, nowever, the beh ; 
with two significant contributions, First, Wa Ee uin may be credited 
emotional reactions of children, although op .. 1n research on the 

eSpace: Ugh erroneous in its conclusions, led 
to widespread studies in this area which have cast considerab] ill , 
ane EES ie uring childhood Second, 


area, 


gical psy- 


motions d 
10 See (12) for an account of the Work in this 
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studies of the physiological concomitants of emotional behavior, though 
not exclusively of behavioristie origin, have either stemmed largely from 
that orientation or have been stimulated by it. In this same connection, 
we might point to the close parallel in the direction of research now taking 
place on the identification of the central brain mechanisms in both the 
emotional and motivational processes. (See pages 341-346.) It is too 
early to predict a merger between these two areas, but the past several 
decades have witnessed a growing rapprochement beween these rapidly 
developing fields. 


The Psychoanalytic View of the Emotions** 


Freud, it will be recalled, postulated that the sexual instinct, or 
libido, was the fundamental motive or driving force in the infant. Be- 
cause of the urgency of the instinct, the child seeks pleasure by reduction 
of tension in the sexual organs and erogenous zones. For this reason 
Freud spoke of the child’s behavior as governed by the pleasure principle. 
In Freud’s own words: “It seems that our entire physical activity is bent 
upon procuring pleasure and avoiding pain, that it is automatically regu- 
lated by the pleasure-principle" (4, p. 365). 

Opposed to the sexual, or libido, instincts are the "ego instincts." 
The ego is Freud's equivalent for the “I” or self. One of the functions 
of the ego is to serve as a mediator between the libido and the environ- 
ment. The ego, in other words, strives to give the libido satisfaction 
Within the limits set by the demands of the environment. For this reason, 
Freud spoke of the “reality principle" as the guiding force behind the ego. 
Consequently, the child is operating according to the demands of two 
Sets of instincts—the sexual, or libido, instincts, which are governed by 
the pleasure principle, and the ego instincts, operating according to the 
Teality principle. f 

Freud believed that the pleasure principle was dominant in the early 
Years, while in the adult, the reality principle gains ascendance. Obvi- 
ously, in the normal course of development such a transition would be 
necessary if the individual is to successfully meet the demands of society. 

It was within this theoretical framework that Freud developed his 
doctrines of the emotions. However, he did not attempt to formulate a 
Systematic view of all the emotions, but instead concentrated on the 
Problem of anxiety, the emotion which has the greatest relevance for 
Psychoanalytic theory. . 2. 

Freud distinguishes three main types of anxiety: objective anxiety, 
neurotic anxiety, and moral anxiety. All three types represent reactions 
of weakness on the part of the ego in the face of demands made on the 


11 The pertinent references are (4-7 and 12). 
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' individual by reality, the id, and the superego. Objective anxiety is 
the consequence of weakness toward the id, and moral anxiety stems 
from weakness toward the superego—Freud’s equivalent of conscience. 

The individual confronted by heavy demands arising from the en- 
vironment becomes anxious. Such a condition first occurs at birth when 
the infant is suddenly overwhelmed by massive stimulation from the 
environment. The “birth trauma,” as Freud referred to primary ob- 
jective anxiety, is the prototype for the recurrence of secondary anxiety 
reactions later in the individual's life. Thus, whenever the individual 
is confronted by the likelihood of a traumatic experience, there is a 
reinstatement of the feelings associated with the original trauma of birth. 
It should be noted that anxiety is a reaction to an anticipated danger. 
Hence it is only correct to speak of anxiety when 
trouble. If the danger or traum 
is fear, not anxiety. 

By relating primary and secondary anxiety, Freud sought to explain 
the symptoms characteristic of adult anxiety. The tense, restricted 
breathing, the trembling which results from massive motor nerve dis- 
charge, the rapid heart beat, and so on, which are found in a typical 
anxiety attack, mimic the emotional conditions exhibited by the infant 
shortly after birth. 

Neurotic anxiety is, in the last analysis, reducible to objective anx- 
lety from which it is derived. In neurotic anxiety, the individual fears 
the possible consequences of giving in to the demands of his own libido. 
However, the real basis of his fear is apprehension about the objective 
consequences of his own behavior, Specifically, he is afraid of the social 
consequences of engaging in forbidden sexual behavior, Thus, it is proper 
to consider neurotic anxiety a special form of objective anxiety. 

Neurotic anxiety may take one of two forms. The first is “free- 
floating” anxiety, in which the individual continually anticipates the 
worst possible outcomes, is inclined to misinterpret chance happenings 
as evil omens, and is especially fearful of ambiguous situations, from 
which he foresees the worst consequences. The second is a more cireum- 
seribed form in which the emotion is aroused by specifie objects and 
situations. The second type is most clearly exemplified in the various 
phobias wherein the individual may be afraid of such objects or situations 
as snakes, open spaces, thunder, diseases, and the like. 

However, the particular form 
fundamental problem for psycho 
suffering from free-floating anxict; 
is an unconscious fear of the libid 

The third form of anxiety, 
anxiety. Because the superego 


the individual expects 
a actually occurs, the consequent reaction 


that neurotic anxiety takes is not the 
therapy. Whether the individual is 
y or specific phobias, the basic cause 
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moral prohibitions and restrictions from the parents, the original source 
of all moral anxiety or guilt is environmental and consequently objective. 
More particularly, moral anxiety may be understood as a derivative of 
the original childhood fear of losing the love and good will of the parents, 
and possibly of being punished. Obviously in the adult, the whole 
mechanism is no longer mediated through a conscious fear of parental 
loss or retaliation for immoral behavior, but instead is a secondary or 
derived consequence of such early fears, just as secondary objective 
anxiety is genetically related to the primary birth trauma. 

Finally, we should like to point out that Freud attributed a moti- 
vational funetion to both neurotie and moral anxiety in the sense that 
either may lead to repression. As the ego becomes aware of danger, it 
takes steps to reduce the attendant anxiety by repressing the impulse 
which gave rise to the emotion in the first place. Looked at from this 
Point of view, repression becomes a mechanism for dealing with 
anxiety. 

In concluding our discussion of Freud’s theory of anxiety, it should 
be emphasized that his conception of this emotion is congruent with the 
behavioristic-physiological view of the emotions. More particularly, 
Freud looked upon primary anxiety as an instinctive reflex (birth trauma) 
which becomes attached to all sorts of stimuli through a process of con- 
ditioning. This formulation closely follows both Watson’s and the neo- 
behavioristie view in which hereditary emotional responses become 
attached through conditioning to a variety of originally neutral or non- 
traumatic stimuli. In the following section we shall find that Freud's 
Organie-dynamie view of the emotions has been broadened into an en- 
tirely new branch of medicine, “psychosomatic medicine," which recog- 
nizes the close relationship between emotional (psychic) disorders and 
bodily (somatic) disorders. 


Emotion in Neo-Freudian and Contemporary Psychiatric Practice 


Among adherents of the neo-Freudian psychoanalytic group, the 
Problem of anxiety continues to be of central importance in accounting 
for the structure of the neuroses. Karen Horney, our representative of 
that school, considers anxiety to be “. . . the dynamic center of the 
neuroses, . , .” (9, p. 41). According to her interpretation, unconscious 
hostile impulses are the main source of neurotic anxiety. Hostile im- 
Pulses, in turn, arise from conflict. According to Horney, the individual 
in a conflict situation is caught between two incompatible motives, as 
We brought out more fully in the previous chapter (see pages 325-326). 
For example, the individual who is at one and the same time at- 
tempting to move toward and against people becomes anxious because 
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of the repressed hostility underlying his attitude toward others. Because 
the neurotic is aware that others meet his excessive demands with rebuffs, 
more anxiety is generated. Therefore, the very means employed to reduce 
anxiety lead to its increase. The end result is the development of what 
Horney calls “vicious circles.” She believes that such circular reactions 
account, in part, for the tendency of the neurotic to grow worse unless 
the root of the problem is unearthed through appropriate therapeutic 
procedures. 

While placing considerably more emphasis on the contemporaneous 
nature of neurotic conflicts than is characteristic of the traditional 
Freudian school, Horney nevertheless agrees that every neurosis is dis- 
turbance of the individual’s character structure in childhood. In a par- 


ticularly characteristic passage Horney puts the problem as follows 
(9, p. 80): 


The basic evil is invariably a lack of genuine warmth and affection. A child 
can stand a great deal of what is often regarded as traumatic—such as sudden 
weaning, occasional beating, sex experiences—as long as inwardly he feels wanted 
and loved. Needless to say, a child feels keenly whether love is genuine, and 
cannot be fooled by any faked demonstrations, The main reason why a child 
does not receive enough warmth and affection lies in the parents’ incapacity to 
give it on account of their own neuroses, More frequently than not, in my 
experience, the essential lack of warmth is camouflaged, and the parents claim 
to have in mind the child’s best interest. Educational theories, oversolicitude or 
the self-sacrificing attitude of an “ideal” mother are the basic factors contribut- 


ing to an atmosphere that more than anything else lays the cornerstone for future 
feelings of immense insecurity. 


While the theoretical significance attributed to anxiety differs in vari- 
ous neo-Freudian systems, there is general agreement that the emotion 
is generated by a lack of security or personal adequacy in stress situations. 
Because of the neo-Freudian emphasis on the importance of security in 
childhood, the concept has loomed large in recent years in pediatric and 
educational literature. Similarly, as a result of the close causal relation- 


ship between anxiety and security, our time has been characterized as 
“the age of anxiety.” 


Although not all academic psychologists are in agreement with recent 


psychoanalytic theory, there has been increasing recognition of the role 
of anxiety as a driving force in human behavior. In their Psychology of 
Adjustment (16), Shaffer and Shoben agree with the neo-Freudian point 
of view that anxiety arises as a result of conflict—a conflict of the indi- 
vidual’s inner impulses—and, because it is inwardly determined, creates 
a particularly pervasive and personal sense of helplessness. Shaffer and 
Shoben go on to point out that anxiety once aroused acts as a drive. 
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Consequently, individuals in the grip of powerful conflicts will do vir- 
tually anything to alleviate the attendant anxiety. 

In turning from the special field of psychoanalysis to the more 
general area of modern medicine, we encounter one of the most challeng- 
ing and significant developments in recent medical practice. We refer 
to the relatively recent growth of that specialized branch of medical 
practice known as psychosomatic medicine)? As the term psychosomatic 
implies, this recent development recognizes the fact that emotional dis- 
turbances are at the root of a number of illnesses formerly believed to 
be purely organic in origin. Actually, the pioneers in clinical psychology 
such as Janet, Freud, Prince, and others recognized that conversion 
hysteria is the result of psychological disturbances. In this type of hys- 
teria, the individual develops functional paralyses, anesthesias, or sensory 
defects which are indistinguishable from true organic defects. However, 
in psychosomatic disorders the underlying conflicts and chronic emotional 
disorders actually produce tissue changes in the bodily organs, whereas 
in hysteria the,limbs or sense organs, even though disabled, do not undergo 
pathological modification. The hysterie's paralyzed arm can be tempo- 
rarily restored to its normal function by placing the individual in a 
hypnotic trance and suggesting that the limb’s function has been restored. 
It is not possible to abolish a peptic ulcer in such a manner, since the 
mucosal lining of the stomach or duodenum has undergone corrosion 
by the hydrochloric acid in the digestive secretions. In the latter case 
both the psychological and organic involvement must be treated con- 
comitantly. 

Psychosomatie reactions may involve any of the major organs or 
physiological systems that are energized during strong emotional states. 
Consequently, such disorders are typically associated with circulatory 
System, digestive tract, and respiratory passages. Some of the more 
common specific reactions are ulcers, colitis, tachycardia, various allergies, 
chronic constipation or diarrhea, and essential hypertension or high blood 
pressure, It must be emphasized, however, that each of these disease 
entities has an organic as well as a psychological basis. Allergies, for 
example, are probably originally reactions to pollen irritation in those 
persons who are “sensitive” to certain plants, notably goldenrod or pig- 
weed. However, once such reactions become well developed, they are 
subsequently affected by psychological factors. Allergic individuals suf- 
fer more severe attacks during periods of emotional stress. Similarly, 
many individuals: develop mild digestive derangements which may be 
accompanied by actual inflammation of the mucous membranes. But if 
such a person becomes involved in a strong conflict situation in which a 


1? See (3) for a nontechnical account of this field. For an excellent brief account 
Of the field see (16). 4 ; "P 
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chronic “emergency reaction" is set into motion by the sympathetic 
nervous system, the gastrointestinal tissues may break down with the 
consequent formation of an ulcer. MOR . 

In some cases, there appears to be no predisposing organie factor 
involved. Many individuals consult physicians, complaining of “heart 
trouble,” “shortness of breath," or “fatigue.” Physical examinations 
reveal that nothing is organically wrong. Theoretically, such reactions 
can be explained on the basis of conditioning. Perhaps at some time in 
his past, the individual has experienced a strong reaction of fear in the 
presence of a real threat. If the individual subsequently develops a 
neurosis, the anxiety attendant upon the arousal of conflicts or threats 
to the self may serve as cues to reinstate the same reaction which was 
previously experienced in a “real” emergency. 

A major theoretical question which arises in explaining psychoso- 
matic reactions is why certain individuals develop this particular syn- 
drome as opposed to some other type of neurosis. Although peptic ulcers 
are typically associated with the active, hard-driving business or pro- 
fessional man who may be either openly hostile toward people or has 
repressed his hostility, not all such personality types develop peptic 
ulcers. There are two hypotheses that have been proposed to account 
for such individual differences in susceptibility to psychosomatic disorders. 

The first hypothesis proposes that some individuals are “constitu- 
tionally” predisposed toward such complaints. Presumably, such people 
have inherited inadequate organ systems which, under the ordinary stress 
of daily living, manage to function adequately. However, under the 
inereased tensions of severe emotional crises, the system breaks down, 
and the individual develops a more or less chronic psychosomatie disorder. 
It is also possible that previous organic illness might so weaken an organ 
system as to render it susceptible to psychosomatic disorders. 

The second hypothesis accounts for the development of particular 
patterns of disorders on the basis of the type of conflict the individual 
is experiencing. For example, the typical psychological symptom among 
patients suffering from gastric ulcers is hostility. However, inst 


ead of 
directing their hostility outward against the source of the frustration, it 
is directed inward against the self. The chronic digestive disturbances 
associated with anger or hostility eventually result in a breakdown of 
the mucosa, Similarly, migraine headaches are commonly found in 


middle-aged women of higher than average intelligence who tend to be 
ambitious, hard-driving individuals, Presumably, in the face of an added 
emotional strain their chronically overenergized nervous systems produce 
a high degree of intercranial pressure which, in turn, results in a headache. 

Neither theory can account for the facts adequately, Moreover, the 
two theories need not be considered mutually independent, It is likely 
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that both constitutional factors and the nature of the psychological con- 
flict are important in the etiology of the psyehosomatie disorders, as is 
now believed to be true of the major mental disorders such as schizo- 
phrenia. Any definitive explanation of psychosomatic illnesses will have 
to await the outcome of research now in progress on the role of the 
glandular and other organic factors in mental disorders. Moreover, 
recent discoveries relating to the dramatic effects of the tranquilizing 
drugs on neurotic and psychotic disturbances must be integrated into 
any comprehensive theory of the emotional disorders. 


Summary and Evaluation 


In little more than half a century, the psychology of feeling and 
emotion has undergone a gradual evolution in the direction of becoming 
more and more “somatically” oriented. In the older, prescientifie litera- 
ture, and in the structuralistie psychologies of Wundt and Titchener, the 
emphasis was primarily on the affective states as conscious phenomena 
and only secondarily on the emotions. Moreover, in their treatment 
of the emotions, nineteenth- and early twentieth-century psychologists 
stressed the conscious or introspective aspect of the emotional states. 
Beginning with the functionalistic-behavioristic studies of the behavioral 
expressions of the emotions, the latter came to be emphasized more and 
more in both experimental research and the theoretical literature. 

The trend in research on the emotions has, in a sense, been from the 
periphery inward. The early behavioral studies emphasized either 
the facial expressions characteristic of the various emotions or the 
Associated visceral changes. More recently, beginning with the re- 
searches and theoretical interpretations of Cannon and Bard, the emphasis 
has shifted toward the central or cerebral mechanisms in emotional be- 
havior, Moreover, in very recent years, the discovery of the subcortical 
centers associated with animal drives, which we touched upon toward 
the end of the preceding chapter, has reinforced interest in formulating 
an empirically grounded central theory of the dynamic states. While 
a comprehensive systematic account of feeling and emotion lags behind 
the wealth of recent experimental discoveries, the twentieth-century 
trend toward a behavioral science of the emotions appears to be a distinct 


Improvement. 
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Quantitative Psychology 


In this and the following chapter we shall be concerned with theories 


within the broad division of the field known as differential psychology. 
The differential psychologist approaches human behavior through the 
investigation of individual differences—largely in the areas of intelligence 
and personality, since individual differences are most striking in these 
aspects of human behavior. On the other hand, psychologists in the field 
of general psychology are primarily concerned with establishing broad, 
general laws of human behavior within the traditional areas of motiva- 
tion, learning, thinking, perception, and others. 

Looked at from a somewhat different point of view, general psy- 
chology studies people in terms of how they are alike, while differential 
psychology looks at people in terms of how they differ. In reality, the 
two fields are complementary, since if we could know all the ways in 
which people are alike, it follows that we would know the ways in which 
they differ, and conversely. The distinction between the two fields is, 
in part, historical, and in part a matter of convenience. Traditionally, 
those psychologists whose primary interest was the development of apti- 
tude and personality tests came to be associated with differential psy- 
chology, while those whose interests remained within the areas of greatest 
concern to the schools were considered general experimental psychologists. 

Because the investigation of individual differences has relied heavily 


on quantitative techniques, psychologists working in the area of differ- 


ential psychology are sometimes known as “quantitative” psychologists. 
But again, the distinction is merely a question of emphasis, since all con- 
temporary psychologists rely on quantitative methods in designing and 
interpreting experiments. Furthermore, à number of psychologists in the 


area of learning (traditionally & "general" area) are striving to develop 
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mathematical models of the learning process with the result that the old 
distinetions between differential and general psychology are rapidly 
disappearing. However, because of our historical-evolutionary approach, 
we have chosen to preserve the traditional distinction. In the present 
chapter we shall emphasize those theories and miniature systems which 
are primarily built around a quantitative framework, and in the follow- 
ing chapter we shall consider theories of personality. 


Origins and Development of Quantitative Methods 


The first application of statistical methods and the theory of the 
normal probability curve to the interpretation of biological and social 
data was made by Quetelet (1796-1874), a Belgian astronomer, The 
normal curve had been discovered earlier by mathematicians who applied 
it to the distribution of measurements and errors in scientific observa- 
tions. However, until Quetelet demonstrated that anthropometric meas- 
urements carried out on unselected samples of people typically yield a 
normal curve, the law had never been applied to human variability. 
Quetelet employed the phrase, l'homme moyen, to express the fact that 
most individuals tend toward the average or center of the normal curve 
with fewer and fewer cases represented along the extremes. 

Sir Francis Galton (1822-1911), famous for his studies of hereditary 
genius, became interested in Quetelet’s applications of the normal curve 
and greatly extended the latter’s work. Galton also established a labora- 
tory for the purpose of large-scale testing of individual differences, For 
these investigations, he designed a number of pieces of equipment, among 
which was a whistle for determining the upper limit for pitch, a bar for 
measuring the individual’s ability to judge visual extents, and a pendulum- 
type reaction time device for measuring simple reactions, For decades, 
during the “brass instrument” phase of psychology, the Galton Whistle 


and Galton Bar were standard equipment in laboratories throughout the 
world. 


lishing the validity 
analytic methods, 
interesting to note 
observation that i 
mean of a distrib 
tall men are, on the avera 
the sons of very short men 


regress” toward the 
Specifically, the sons of 
ge, not as tall as their fathers, Conversely, 
are, on the average, taller than their fathers. 
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More generally, the unusual combination of genes that makes for extreme 
deviations in any human characteristie occurs only rarely, while the 
most probable combinations result in average characteristics. The sym- 
bol for the coefficient of correlation, r, is taken from the first letter of 
"regression" in recognition of its origin in Galton's discovery of the 
tendency toward mediocrity in the inheritance of human traits. 

Finally, among the originators of the basic tools of descriptive 
statisties was Karl Pearson (1857-1936), who developed a large number 
of formulas for the treatment of psychological data, Pearson was also 
responsible for the present form of the product-moment correlation co- 
efficient which frequently bears his name. It is also worthy of note that 
Pearson, in collaboration with Galton and Weldon, founded a journal, 
Biometrika, for the publication of quantitative researches in biology 
and psychology. 

While the basic measures of descriptive statistics were undergoing 
development in the hands of Quetelet, Galton, Pearson, and others, the 
psychophysical tradition was already well underway in the work of 
Weber and Fechner. As we pointed out in Chapter II, the evolution 
of the psychophysical methods went hand in hand with the growth of 
experimental psychology. For this reason, some historians (2, 6) dis- 
tinguish between the “mental test tradition,” embracing the work of the 
“statisticians” and test developers, and the “psychophysical tradition,” 
which evolved out of the researches of Weber and Fechner. Despite the 
fact that both traditions utilize the same fundamental statistical ap- 
proaches, each has developed relatively independently of the other. The 
mental-test tradition has attracted those psychologists whose main in- 
terest lies in the area of individual differences, while the psychophysical 
tradition has remained closely allied to.the general-experimental area. 

However, as is so often the case with broad generalizations and 
dichotomies, there have been psychologists who, though trained in the 
experimental-psychophysical tradition, have made some of their most 
significant contributions in the area of individual differences. Such was 
true in the case of James McKeen Cattell (1860-1944), one of America’s 
greatest psychologists and one who in many ways best epitomizes the 
spirit of American psychology. Cattell’s postgraduate education in psy- 
arily German—but German with Cattell’s highly indi- 


chology was prim 
Indeed, one of the most famous 


Vidualistie stamp impressed upon it. 
anecdotes in the history of psychology concerns Cattell’s introduction to 
Wundt. As reported by Boring (2), Cattell became Wundt's first assist- 
ant—self-appointed, it might be noted. He appeared at Wundt’s labora- 
tory and said, “Herr Professor, you need an assistant, and I will be your 
assistant!” Cattell, moreover, made it clear that he would choose his 
own research problem—the psychology of individual differences. Wundt, 
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according to Boring, is said to have characterized Cattell and his project 
as “ganz amerikanisch.” 

Cattell’s investigations of individual differences were centered largely 
around the reaction time experiment which at that time was enjoying 
tremendous popularity. In fact, the whole field of differential psy- 
chology may be said to have originated out of the discovery that individ- 
uals differ in respect to the speed with which they react to a stimulus. 
The discovery came about in 1796 when Maskelyne, the royal astronomer 
at Greenwich Observatory, dismissed his assistant, Kinnebrook, because 
the latter observed stellar transits approximately a second later than he 
did. This “error,” as it was originally supposed to be, eventually became 
known as the “personal equation” in astronomy. Years later, in Wundt’s 
laboratory, the investigation of reaction time under various conditions 
appeared to provide an avenue for the precise measurement of the mental 
processes. In general, the early investigators set for themselves the 
problem of attempting to measure “conduction time” over the sensory 
.and motor nerves. Once this had been accomplished, it was hoped that 
conduction time could be “subtracted out,” thus yielding accurate meas- 
ures of such mental processes as sensory and motor sets, discriminations 
of various types, Will, and association. 

Many of the classic experiments in the area of reaction time were 


carried out by Cattell. He investigated the speed of reaction as a fune- 
tion of the sense modality stimul 


reaction time, and association reaction time. 
uted to psychophysics by 
hich stimuli ranked by a 
nk order by calculating the 
For example, Cattell applied the 
ts, asking ten scientists to rank a 


ociated with that school. Thus, Cattell 


represents a transition between the Germanic psychophysical tradition 


and the American functiona 
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The Mental Testing Movement and Theories of Intelligence 


'The mental testing movement began with the development of the 
first intelligence test by Binet and Simon in 1905. The test, as is well 
known, sprang from the purely practical goal of discovering an objective 
method of assessing the intellectual level of French school children. The 
Minister of Public Education had become concerned with the problem 
of how to discover and eliminate subnormal children who were unable 
to profit from public-school education. He commissioned Binet and 
Simon to devise a scale that would select out such children and, at the 
same time, indicate the nature of special instruction from which they 
could profit. A secondary objective was the improved diagnosis of 
hospitalized feeble-minded children. 

The Binet-Simon scale was developed around a theoretical frame- 
work involving three main concepts of the nature of intelligence: (1) a 
£oal or direction to the mental processes involved; (2) the ability to show 
adaptable solutions; (3) the capacity to show selectivity of judgment 
and self-criticism of choices. In attempting to measure these processes, 
Binet and Simon constructed their test from items of common information, 
Word definitions, reasoning items, ingenuity tests, and thelike. By giving 
the test to a large sample of children, they were able to arrange the items 
according to an age scale by placing them at a point where 50 to 75 
per cent of the children passed. For example, if a given item was passed 
by 50 per cent of four-year-olds, it was considered appropriate for that 
level. Generalizing this reasoning to the test as a whole, Binet and Simon 
Were obviously assuming that intelligence grows or develops in parallel 
With the child’s chronological age. By comparing the child’s rate of 
intellectual growth to the average rate of growth of the standardization 
group, it was then possible to measure any given child’s intellectual level. 
Thus, as the Binet and other mental-age scales are now used, the child 
who passes all the items at the seven year level is mentally seven years 
of age irrespective of his chronological age. In other words, he is able 
to do test items which 50 to 75 per cent of seven-year-old children can 
pass. This concept of mental age as measured by a graded scale was 
Binet and Simon’s great contribution.’ . i : 

Such, briefly, was the reasoning behind the Binet-Simon Test. How- 
ever, the critics quickly began to voice their objections to the theoretical 
assumptions underlying the scale. First, as Binet and Simon held, was 
intelligence goal direction, adaptability, and critical judgment? If so, 
did the hodgepodge of test items employed by Binet and Simon measure 


? The almost universally employed LQ. which is calculated by dividing MA by 
A was suggested by a German psychologist, Stern. 
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the abilities they were designed to measure? Moreover, is intelligence 
a unitary or general ability as implied by the practice of lumping scores 
on a variety of items into a single mental-age score? The answers to 
these seemingly straightforward questions are still being sought half a 
century after the publication of the Binet scales. Broadly speaking, 
psychologists have taken two avenues of approach in attempting to 
formulate a definition of intelligence and to solve the problems involved 
in its measurement. The first is the “armchair” or deductive method 
wherein the psychologist seeks to define intelligence on the basis of his 
expert opinion and then proceeds to construct a test which he believes 
will measure the processes involved in the definition, Clearly, this tech- 
nique was the one employed by Binet and Simon. The second approach 
involves the analysis of already existing tests attempting to discover just 
what the tests are measuring. Obviously, the second technique involves 
the assumption that existing tests are generally valid. That is to say, 
already existing tests do measure intelligence, not perfectly perhaps, but 
with sufficient precision to make the proposed analyses meaningful. 

Because the deductive or armchair technique is nonquantitative, 
we shall not attempt to review the many definitions that have been 
offered by those in the field. Rather, the present discussion will be 
limited to theories of intelligence which depend upon mathematical 
analyses for the identification of intellectual functions. Following our 
usual “sampling technique,” we shall explore the three leading quanti- 
tative theories of intelligence: Charles Spearman’s two-factor theory, 
G. H. Thomson’s sampling theory, and L. L. Thurstone’s weighted 
group-factor theory. 

Spearman’s two-factor theory? Charles Spearman (1863-1945) 
announced his two-factor theory of intellectual ability in 1904, the 
theory thus antedating the Binet Test, However, the theory did not 
come into prominence until the mental-testing movement had been given 
impetus by the development of intelligence tests, Once the theory came 
into its own, it became the center of international discussion and con- 
troversy as well as the starting point for rival theories of intelligence 
formulated on the basis of mathematical analyses of tests. 

Spearman’s basic assumption is that all mental tasks require two 
kinds of ability, a general ability, G, and a Specific ability, s. G, or 
general ability, as the term implies, is common to all intellectual hashes, 
one ut s many ethene ona nc o Consequently, there i 
sake of simplicity, let us assume that we ie * i. nns Fife 
vocabulary test and an arithmetic test. B o aa qa bwo sis, a 
common general ability, G; yet, in ad AS dpi qum Tum ice we 

» G; yet, in addition, each requires specialized 
* For primary sources see (12) and (13). 
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abilities which are independent of each other. In this case we may 
assume that the vocabulary test draws upon a specific verbal ability, 
sı, and the arithmetic test a specialized numerical ability, so. Moreover, 
it follows that because the two tests require a common ability, they will 
be positively correlated. However, the correlation will not be perfect 
because of the fact that s; and s» are independent or specialized abilities 
which have nothing in common. The situation which we have been 
describing can be represented graphically as shown in Figure 11-1. 


Fig. 11-1. A diagram to represent Spearman's G and s theory of intellectual 


abilities. For an explanation see text. 


Let ellipses V and A represent the vocabulary and arithmetic tests, 
Tespectively. Because the tests are correlated, the ellipses overlap. The 
area of overlap represents G. The areas of independence represent sı 
and sə as indicated. Applying the same reasoning more generally, all 
intellectual tests, according to Spearman, “center” around G, since all 
are positively correlated. Indeed, the basic evidence for the two-factor 
theory was derived from Spearman’s finding that various intellectual 
tests are positively correlated and to a moderately mgh degree. By a 
complex process involving the use of tetrad equations, Spearman was 
able to show mathematically that his two-factor = could account for 
the empiri interrelationships existing among tests. 

odes — is a to explain the observed fact that children 
who show ability in one intellectual area also show ability along other 
lines. In short, the theory supports the Binet-Simon concept of an all- 


* The tetrad difference method of establishing factors is now considered — 
For the mathematical processes involved, the reader may consult (6) or (73). 
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around general intellectual ability. However, because specific abilities 
are held to be independent of G and of each other, the theory also allows 
for the observed fact that individuals do show differences in their more 
specialized aptitudes. For example, an individual of average ability as 
measured by a general intelligence test may, if given appropriate special 
tests, demonstrate more verbal than numerical ability. On the general 
test, the two more specialized abilities “balance out,” and the over-all 
average rating is the result. Such fluctuations in abilities are most 
marked in the case of highly specific aptitudes, such as musical ability 
or mechanical ability. Being relatively independent of G, highly specific 
aptitudes may be well developed in persons of generally low over-all 
ability or may be poorly developed in individuals of relatively high 
general intelligence. 

Spearman’s theory as originally formulated subsequently underwent 
revision in the light of further findings. He discovered that tests of 
mental abilities which are highly similar correlate to a greater extent 
than can be accounted for on the basis of their common overlap with G. 
As a result, Spearman acknowledged the possibility of group factors such 
as verbal ability and spatial ability. However, Spearman did not 


abandon his original position with regard to G and s. The new group 
factors are conceived to be intermediate in scope, while G remains the 
over-all factor of greatest imp 


ortance. Finally, Spearman proposed the 
existence of additional general factors, p, o, and ^», which stand for 
perseveration, oscillation, and will, respectively. Perseveration and oscil- 


lation are additional intellective faetors whieh Spearman accounts for 
as follows. Perseveration represents the inertia of the individual's supply 
of mental energy, and oscillation the extent to which it fluctuates from 
time to time: Finally, w represents will, a motivational-personality fac- 
tor which enters into the taking of intelligence tests, 

Before leaving Spearman's two-factor theory, 


stands relationships betwi 
the ability to solve arith 
Binet Test, requires a knowledge of 
of the problem. Even the duck hun 


een concepts and their definitions, Similarly, 
metie reasoning problems, such as occur in the 
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tionally formulated G and s theory, he devoted an entire volume (12) 
to the elaboration of his eonceptions of the nature of the cognitive 
processes with special reference to intellective factors. We shall return 
to Spearman’s two-factor theory near the end of this section. Mean- 
while, we shall go on to examine two rival factor theories. 

Thomson's sampling theory. G. H. Thomson? (1881-1955) has 
proposed a sampling theory* of intellectual organization in opposition to 
both Spearman's two-factor theory and Thurstone's group-factor theory 
to be considered next. Thomson argues that intelleetual behavior 
depends upon a large number of independent abilities whieh, though 
restricted in scope, nevertheless enter into a large variety of tasks. Con- 


B 


Fig. 11-2. A diagrammatic representation of Thomson's sampling theory 


of intellectual abilities. For an explanation see text. 
Sequently, the taking of any one intelligence test. would involve i 
particular sample of intellectual elements, while a different test wou 
draw upon a somewhat different sample. The positive Sei is 
found among various cognitive tests result from overlapping © i 
different samples or patterns of abilities. Thomson’s argument can be 
represented graphically as shown in Figure 11-2. ] 

The small circles represent specific factors: the large circles, ire 
Test A draws upon or samples eight specific factors, while test dee es 
eleven, Since the two tests have six specific factors in common, hey are 
Positively correlated. If a number of tests draw extensively upon & 
relatively large number of common factors, then we have the spano 
of a “general factor” for that set of tests. Clearly, Thomson does no 

5 The exposition is based on Thomson's Factorial Analysis of Human Ability 
(16) 
9 E. L. Thorndike, whose 


Chapter VI, has a highly similar theo! 
form the basis of the specific abilities. 


arning we considered in 


ssociationistic theory of le ; 
nU "bonds" or "connections" 


: i f 
ry in which neuronal 
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agree with Spearman that there is a universal G factor entering to 
all intellectual tests, but does allow for a kind of group factor which 
is not so narrow in scope as Spearman's s nor as broad as G. 

Thomson’s theory can account for the relationships among mental 
abilities as well as Spearman's and in some cases better. For example. 
it is a well-known fact that more complex tests correlate more highly 
with each other than do simple tests. It is difficult to account for this 
finding on the basis of Spearman’s theory, but in terms of Thomson's 
theory more overlapping specific factors are included in the two measure- 
ments. Similarly, the theory provides a sound basis for pooling a variety 
of tests, such as is the practice in the Binet, and deriving from the 
result a single, comprehensive score. By employing this technique a wide 
range of the individual’s abilities can be measured. Finally, Thomson’s 
theory lends support to programs of vocational and aptitude testing, 
since it assumes a wider variety of abilities than does Spearman’s theory. 
The Spearman s factors, in his original formulation as least, are so 
specialized that any practical program of testing would be impossible 
unless each specific task entering into the job or profession under: con- 
Sideration was measured separately. 

In passing, we might note that Thomson's theory is, in reality, 
highly similar to Spearman's revised theory in the sense that both allow 
for group factors in accounting for the organization of mental abilities. 
The chief point of difference is Spearman's insistence on G. Moreover, 
às will be brought out in the paragraphs to follow, 
is also closely related to Thurstone’s group-factor theory. 

Thurstone's weighted group-factor theory. L. L. Thurstone? (1887- 
1955), our third representative of the quantitative theorists, has been 
identified since the early 1930's with a weighted group-factor theory of 
primary mental abilities, n for his dës 
velopment of the method hieh he used in isolating 


mary mental abilities and 
ernational recognition not 
also in those fields where 
é ifying the variables r - 
sible for observed relationships. à — 


the sampling theory 


Rather, he conceives 
S of group factors of intermediate Scope. 
actors are not believed to be the result 
pecifie abilities of narrow range. Rather, 


ucl e realed by correlation clusters Which occur among 
similar tests which, in turn, are drawing upon certain primary mental 


abilities. For example, let us assume that a group of individuals is 
* For sources see (18) and (19). 
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given a large variety of tests, among which are included tests of verbal, 
spatial, arithmetie, and perceptual ability. Let each of these tests be 
represented by small ellipses with appropriate subscripts v3, ve, Us; 81, 
$9, 83, and so on. If all tests are intercorrelated, the result will be the 
appearance of clusters of tests which are highly correlated among them- 
selves but which show only a low correlation between clusters. See 
Figure 11-3. 


[A " 


V3 x 
V5 à 


Fig. 11-3. A diagrammatic representation of Thurstone's group factor theory. 
The ellipses vi, v2, v3, and v4 represent four tests of verbal ability; the apaes 
51, $2, 53, and s4, spatial tests. The verbal tests correlate highly with each a her 
as indicated by the area of common overlap. Similarly, the — vp v 
relatively high correlations. V and S represent Ly = patia he Qe 
respectively and are defined by the correlation clusters — tann iln ks 
verbal and spatial ability. Note that the group factors are independe 


not correlate with each other. 
3, the area of common overlap in each 
Hm 


ili -scale investiga- 
ability. In one large-sca stie 
| primary mental abilities. 


As indicated in Figure ei 
cluster defines a primary menta š 
tion (18) Thurstone found evidence for seven 


Briefly, these are: 


1. verbal ability: 
effectively. 7 
2. number: the ability ct ii 
Operations of addition, subtraction, 777 : $ 
3. spatial: the ability to deal with objects 1 


i i i in geometric problems. 
relationships such as 1$ [repa om Som CR mue 


4. perceptual: the ability pice” m. vin 
such as is required in reading, map Work, ete. information. 
5. memory: the ability to learn ana vi utilize abstract relation- 
; ili reeive à a 
6. reasoning: the ability to peree 


i i i f new 
ships; to be able to put together past experiences 1n the solution o 


problems. 
7. word fluency: 


the ability to understand and utilize verbal ideas 


ry out the fundamental arithmetic 


multiplication, and division. 
n space and spatial 


the ability to think of words rapidly. Word 
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fluency may be related to personality variables as well as to intellective 
factors. 


On the basis of his findings, Thurstone undertook a program oF = 
construction for the purpose of developing more refined measures at í 
primary mental abilities. He believed that the traditional metho ʻi 
rating the individual's intellectual ability by means of a single, wolle 
score was wrong. Instead, the testee's standing on each of the primary 


traditional I.Q. score 
of mental aptitudes. 

's analytic techniques 
"factor loadings" or varying 
elation clusters. For example, 
l factor; 0 with a numerical 
- In this case we are obviously 
same faetor analysis, Test B 


bal factor, .80 with number, and .28 with the 


perceptual factor. In this instance our tes 


number ability and 
ally, the degree of of tests determines, in part, 
how closely each te: i i 

Theoretically, i 


to its underly 


The last statement also presumes that there is no general ability, 
or, to put it another way, that there is no intercorrelation among the 
Thurstone discovered low posi- 
Primary abilities indicating the 


adult level. 
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Thurstone’s and Garrett’s findings with respect to intellective factors 
suggest that the general-factor and group-factor theories may not be as 
far apart as they first appeared to be when they were originally postulated. 
The present evidence indicates that both points of view are partially 
correct and practically useful when appropriately applied. The concept of 
a unitary intelligence measured by a general intelligence test appears to 
be valid for young children, while the concept of more specialized apti- 
tudes or group factors measured by appropriate tests would seem to be 
more valid for older children and adults. 

In concluding our survey of factor theories of intelligence, several 
generalizations appear to be warranted regarding the significance of the 
developments within this area of psychological investigation. First, it 
must be emphasized that factor analytic methods are purely descriptive 
techniques. The mathematical manipulation of tables of intercorrelations 
by factorial methods reveals the smallest number of factors which can 
account for the correlations. The psychologist must then make assump- 
tions about the nature of the psychological processes involved. He names 
the factors which he discovers on the basis of these assumptions. If a 
number of verbal tests correlate highly among themselves, he assumes 
that the relationship is logically and validly explained by hypothesizing 
that all of the tests draw upon the same underlying ability. When the 
smallest number of factors which can account for the correlations has been 
discovered and when the factors have been identified with their corre- 
sponding psychological processes, the psychologist is in possession of a 
theoretical description of the system he is seeking to establish. The 
validity of the system, however, is contingent upon both the validity of 
the operations from which it was derived and the psychologist’s judgment 
upon which the assumptions are based. 

Second, as has been previously noted, factor analytic methods must 
begin with already existing tests which are assumed to have over-all 
Validity. Since most of the widely used tests of intelligence are heavily 
loaded with verbal and numerical items, it is natural that these factors— 
especially the verbal—should show heavy weightings on the factor 
loadings. In the last analysis, one gets out of a factorial study only 
what has been put into the correlation matrix in the first place. This 
does not mean that the method itself is invalid, but only that we must 
not jump to the conclusion that because certain factors show up strongly 
in the final correlation clusters, these are the essence of intelligence. 
Given a different set of initial assumptions, a different set of factors 
would emerge from the analysis. At least one psychologist (14) believes 
that we have neglected a number of aspects of intelligent behavior in the 
design of our tests. However, in fairness to those engaged in research on 
the nature of intelligence through the factorial approach, it should be 
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pointed out that their programs are not static but dynamic. The factor 
analysts are not only active in analyzing already existing tests, but are 
striving to develop better measures of the intellectual functions which 
their techniques have revealed. i 

Finally, we should like to note that factor analytic techniques have 
proved useful in a variety of applications outside of the area of intelli- 
gence. They have been successfully applied to the isolation of personality 
traits (see page 424 ff), to problems in human engineering, to the measure- 
ments of interests, and to a limited extent in the field of experimental 
psychology. We have been able to do no more than summarize the 
usefulness of this interesting and powerful statistical tool in the limited 
area of intelligence. "There can be little doubt that as time goes on the 
technique will continue to find increasingly wider ranges of application 
in other areas of psychology. 


Quantitative Theories and Models in Learning 


In Chapter VI we noted that Ebbinghaus utilized quantitative tech- 
niques in his pioneer studies of rote memory. We also pointed out that 
his famous retention curve, R = K/ (log t)c, is an empirical formulation 
of the retention process based on experimentally obtained data. Empirical 
equations such as Ebbinghaus' are descriptive, shorthand expressions of 
the relationships among the variables studied. As such, they are prac- 
tieally useful in that predictions can be made on the basis of the equations. 
However, the psychologist is not justified in making predictions beyond 
the limits of his own observations. To put it another way, the data are 
plotted and the curve and its equation are selected on the basis of how 
well they fit the data. Finally, we noted that rational equations are 
attempts to discover the nature of the phenomena involved and to sup- 
port the type of equation selected with logically justifiable arguments. 
Obviously, the development of rational equations puts much heavier 
demands on the psychologist, and for this reason, such formulations are 
of relatively recent origin. Because both t 


A. à ypes of models have played a 
Significant role in the evolution of quantitative psychology, we shall dis- 
cuss examples of each. 


Following Ebbinghaus’ attempt to formulate an empirical curve for 
the process of retention, a number of psychologists sought to discover a 
generalized curve for the acquisition process. Most of these attempts 
took the form of a negatively accelerated curve. The basic assumption 
underlying the curve was that rate of learning is proportional to the 
material still to be learned. Another way of stating the assumption is 


8 For a more extensive treatment of factor analysis and its potential applications 
see (7). 
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this: The rate of learning is proportional to the difference between 
present attainment and the psychological limit of attainment. The 
general mathematical formulation for such curves as given by Gullik- 
sen (8) is as follows: 
y-adcbe-c7 

where y — a measure of learning 

t — a measure of practice 
— the asymptote or limit of attainment 
a correction factor for curves that do not start at zero 
the base for natural logarithms 
c — the slope of the curve 


o ca 
I 


Exponential curves of this general type show relatively rapid gains 
during the initial stages of learning followed by progressively decreasing 
gains during the latter trials. For example, Hull’s learning curve of 
habit strength plotted against successive reinforcements is a typical nega- 
tively accelerated curve (Figure 7-2, see p. 226). The formula for the 
curve may be expressed as follows: 

sHp =M (1-e-**) 
where gHr = habit strength 
M = the physiological maximum of habit strength 
t = time or trials 
k = a constant expressing maximum habit strength as limited by 
the quality and quantity of reinforcement 
e = the base of the natural logarithms 


In Hull’s own words, the fundamental assumption underlying the 
curve is that “the amount of growth resulting from each unit of growth 
opportunity will increase the amount of whatever is growing by a constant 
fraction of the growth potentiality as yet unrealized”? (10, p. 114). It 
might be noted that the two curves just discussed are basically of the 
same type. Both are negatively accelerated. The chief difference lies in 
Hull’s assumptions about habit strength and reinforcement. , ; 

Another popular type of empirical learning curve took as its paut 
of departure monomolecular autocatalytic chemical neactions, or aa) 
simply, chemical reactions in which the rate of reaction is gp 
to the concentration of the remaining reacting substance. Learning 
curves of this type follow the general equation as formulated by 
Gulliksen (8). 

beA= 
Y= o+ et 


? Italics original. . 
10 Compare Hecht's reasoning for p 
93 ff 


hotochemical processes in the retina (page 
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Where y — a measure of learning 
T = a measure of practice 


k 
A = a constant depending upon the individual learner and the tas 
to be learned 


b = a limit of achievement 
¢ = a mathematical constant of integration 
€ = the base of the natural logarithms 


Graphically, such curves are similar i 
S-shaped learning curve (Figure 114), 


: f 
Finally Woodrow (21) has Proposed a highly generalized type k 
curve which was found to fit not only a variety of data from human & 


SM 
n form to the normal ogive 


Successes 


Trials 
Fig. 11-4, The general shape of the autocatalytic learning curve. 


animal learning experiments, b 


action, and mental growth curvy: 
as follows: ý 


ut sensory discrimi 


nation problems, Te- 
es as well. Woodr 


ow’s formula is given 


y=at VP +O — pep 
where y = the function measured 
a = the origin of the y scale 
P = potentiality of response 
k = the upper limit of response 


and the expression 1-f*** expresses how rapidly the Upper limit of the 
response is reached, 


Figures 11-5 and 11-6 reproduce two of Woodrow’, Cives fitted tö 
data from experiments in paired associate learning ang maze learning in 
rats. The satisfactory fit is obvious by visual inspection. However. the 
difficulty with Woodrow’s equation turns out to be its very generality. 
An equation that fits too wide a variety of data is of little theoretical 
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y=aty ptk (1-1*)* 


Number of Correct Associations 


d 3 5 7 9 1 13 
Successive Learning Periods 


Fig. 11.5, Data from paired associates learning fitted to Woodrow’s curve. 
(From Woodrow 21.) 


Errors 


Trials 


Fig. 11-6. Maze learning data fitted to Woodrow’s theoretical curve, (From 
Woodrow 21.) 
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interest, since it offers little by way of hints as to the poe p = 
psychological processes involved. More generally, as has € ls 5 
implied, empirical curve fitting is not enough. Given a sufficient y m 
number of parameters, any set of data can be fitted with ions le 
accuracy. However, when this has been accomplished, all that we hav me 
a purely descriptive system which fails to choose the function on the 
basis of the underlying mental processes involved. " 

L. L. Thurstone undertook to remedy this inherent defect of empirical 
curves by formulating a rational equation on the basis of two fund 
hypotheses as to the nature of the learning process. His first assumption 
is "that learning consists in a series of Separate acts, that some of these 
are counted as successful and that others are counted as errors. Each act 
whether right or wrong will be counted as a unit of practice" (17, p. 469). 

'Thurstone's second assumption has to do with the second main 
variable in learning, attainment, For the purpose of measurement, the 
latter can be expressed as the "probability that an act will be counted as 
successful” (17, p. 469). Clearly, at first, the probability of success will 
be low but with increasing practice rises until it approaches unity. In 
terms of mathematical formulas Thurstone’s assumptions can be expressed 


amental 


as follows: 
E S 
M ES 
_ € 
ducum 


Where s — the total number of acts which can be credited as successes 
€ = the total number of acts Which would lead to failure 
p = the probability that the act initiated at any moment of time 
will lead to successful completion 


q — the probability that the act initiated at any moment of time 
will lead to failure or error 


By introducing an additional e 


onstant, k, to represent rate of learning, 
Thurstone was able to cast his eq 


uations into differential form: 


de 
u —kq to express probability of success 
de —ke 


a da to express probability of failure 


Finally, by introducing t| 


he constant, m, to re 
of the learning task, Thurston 


present the complexity 
e could integrate: 


his equations yielding the 


P Far the mathematical Steps involved see 7, pp. 473-471). 
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following final formulation: 


AL Ra, 
Vp — p? Vin 
The symbol ¢ represents practice time, and z represents a constant of 
integration, 

Basically, Thurstone’s formula assumes that for simple homogeneous 
learning tasks, an S-shaped curve with an inflection point at p = .50 will 
be generated. If the task is heterogencous, or composed of elements of 
unequal difficulty, a nonsymmetrical curve will be obtained with the 
inflection point somewhere in the lower half of the curve. In cases where 
a variety of different elements are present in the learning task, the 
inflection point may be missing altogether and a negatively accelerated 
Curve will result. For insight learning, Thurstone assumes that the task 
must contain a very small number of psychological elements to be mas- 
tered. Thus Thurstone’s rational equation accounts for most varieties of 
learning curves, 

Thurstone carried out a number of studies in which he tested the 
agreement between his rational equation and empirical data obtained by 
à number of other investigators who employed relatively heterogeneous 
and meaningless verbal material in their experiments. Three of Thur- 
Stone's curves are presented in Figure 11-7. Obviously, from the close 

t eXisting between the theoretieal curves and the empirical curves, 
hurstone's assumptions concerning the interrelated variables of practice 
and attainment are well borne out. Whether or not the results can be 
8eneralized to various other types of learning situations, such as prose or 
Poetry, has not been established. Tu 

Following the Second World War, psychologists in m I 
®arning became increasingly model-minded. This dewelapmen i| par y 
he result of stimulation from the new sciences of cybernetics B i i 
mation theory—fields which themselves owe & great deal s me e ge 
obtained in the solution of military problems arising gug t : € pos 
n part, psychological model-making has also been stimulated by s 


developments in allied social sciences, especially ie peg" v gd 
matical models are playing an increasingly important 10 | = a 
m custom, we shall make no attempt to survey vie ge che en = 
“'d in its entirety, but instead discuss a eil — There are 
Athematical models known as stochastic models e : is di 
S Prominent stochastic models in caret: | tto (3), respec- 
ling, D simal ee ps milar in their MEUS both > 
to the nature = Fui learning process and the oci ees "à p cem 
*Ppropriate to represent learning phenomena, we have chos 
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marize the more recent and also more comprehensive of the two, namely, 
the Bush-Mosteller model. Our exposition follows that in Stochastic 
Models for Learning (8). A brief summary of an earlier form of the 
same model along with a comparison of the model to Estes’ theory may 
be found in Hilgard (9). 

Bush and Mosteller's exposition of their model is divided into two 
parts. The first consists of their mathematical system and the general 
model derived from it. In the second part the model is applied to a 
number of learning situations for the purpose of testing the validity of 
the general model in representative specific instances. The mathematical 
system upon which the theory is based is essentially that of probability 
theory. Hence the model is a statistically formulated model rather than 
one based on differential calculus. The latter, as exemplified by Thur- 
Stone’s rational equation, deals primarily with rate of learning as a 
function of practice, time, complexity of the task, and other such 
Variables, while the stochastic models are concerned with the probability 
that a given response will occur in the course of a sequence of trials. 
Moreover, the stochastic model is ahistorical in the sense that it is not 
Concerned with the order or pattern of previous reinforcements. 

The stochastic model under consideration deals only with two- 
response category learning—pressing 8 bar or not pressing a bar, 
&oing right or left in a T-maze, discriminating or failing to discriminate. 
Such a restriction of the model is desirable from a practical point of view 
where the psychologist is dealing with probabilities which must be defined 
operationally in terms of whether such and such an event will either occur 
Or not occur on a given trial or over à series of trials. 

The basic model is given in the following notation: 


Qip = aip + (1 — aia 


where Q = an “operator” operating on p A i 
p — the probability that à response will occur during a specified 


time 
i- events in the learning series; since there are í events, 


Jed... a2 2 A f , 
a= a parameter measuring the effectiveness or ineffectiveness of 


an event on learning i ' 
à= a fixed point of the operator Qi or, in effect, the limit or 


asymptote which the performance approaches 


The term “operator” is & mathematical concept, which means that 
any given value z, an “operand,” is transformed by the operator and thus 
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i sample, to take the logarithm of x trans- 
becomes a € — i iN » Whos, th operator in this case means “take 
iomar edes ey dm if the operator is zero, all operands become zero. 
teh. identity operators leave all operands unchanged, analogous to 

the arithmetic operation of multiplying a set of values by 1. 

Following Bush and Mosteller, let us apply the general model toa 
specific situation. We have chosen to summarize their application to 
data from an experiment in avoidance conditioning originally reported by 
Solomon and Wynne. Our choice is based largely on the relative ease of 
understanding the processes involved as compared to those underlying the 
other applications presented by Bush and Mosteller. 

In the experiment in question, thirty dogs learned to jump over a 
barrier in order to avoid a strong electric shock originating from a grid 
on the floor of the apparatus. The conditioned stimulus consisted in 
extinguishing the light above the compartment in which the dog happened 
to be on that trial. At the same time a gate was raised above the barrier 
which divided the two compartments allowing the animal access to the 
other, still lighted compartment, During the conditioning series, the con- 
ditioned stimulus was presented for ten seconds and then followed by the 
shock or unconditioned stimulus. The shock remained on until the dog 
jumped over the barrier into the lighted compartment, where he escaped 
the shock. After a suitable interval, the conditioned stimulus was again 
presented, followed by the unconditioned stimulus, and so on until the 
dog learned to avoid the shock by jumping some time during the ten- 
second period following the appearance of the conditioned stimulus. 

In testing their model, Bush and Mosteller followed standard curve 
fitting procedures. First they had to estimate!? two parameters, a “shock 
parameter,” «s, and an “avoidance parameter,” o4 from the raw data, 
presented by Solomon and Wynne. 


Once the two parameters 
had been calculated, a learning curve for “statistic 


the basis of mathematical manipulation of the mod 
was then compared to the learning curve for real 
based on the theoretical means of the various tri 


By means of the conventiona 


as and az 
al dogs” was drawn on 
el equation. The latter 
dogs. Finally, a curve 
als was also developed 
l chi-square techniques 


tween the model curve 


could be measured. In this case P = 0.67, a “satis- 
factory” fit. 


Following the same general 
their model on data from a free-r 
experiment involving a T-maze, a 
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way experiment with rats. In each case the general model wa. E 

priately modified, the parameters estimated from the raw data f mi Bip 
resulting curves tested for goodness of fit to the empirieal duis. Ta es 
eral, the modified equations give satisfactory fits except in th img 
the runway experiment where there was a great deal of ae 
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tion among the animal subjects, and the total distribution of responses 
Was markedly skewed. 

Since Bush and Mosteller make no assumptions about such familiar 
Variables in learning theory as amount of reward, drive strength, delayed 
9r partial reinforcement, and so on, the question may be properly raised 
as to what theoretical interpretations can be made on the basis of such 


à model. Strictly speaking, the answer is none. Stochastic models of 
properties of sequences of events 


learning deal only with the probability t 
în learning situations. They describe data, but do not attempt to explain 
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the underlying learning processes. As Bush and Mosteller themselves 
point out, their approach to learning is analogous to that employed by 
Skinner, whose "descriptive" behaviorism makes no assumptions about 
intervening variables. 

'The Bush-Mosteller model's chief usefulness lies in the fact that by 
calculating a few parameters, exhaustive analyses of the original data 
can be carried out without the usual repetitious reworking of the raw 
data itself which is required by the older techniques. In this respect, the 
model serves the same purpose as mathematical laws in astronomy. The 
latter consist of a few simple statements derived from a large mass of 
quantitative observations. With such simple laws the more important 
behavioral variables of a heavenly body can be accurately described. 
Thus the model, or the general mathematical law, contains, in a manner 
of speaking, all the useful information in the original mass of raw data. 

More generally, mathematical models of learning provide informa- 
tion in a form which is suitable both for making predictions and testing 
their validity. Because mathematics is a rigorous discipline, the psy- 
chologist must define his position carefully and with greater precision than 
is possible in ordinary language. Moreover, he is able to manipulate and 
test the soundness of the mathematical system before it is applied to 
experimental data. This, of course, does not guarantee that the assump- 
tions themselves are correct. One can set up irrational mathematical 
systems that are internally logical but which have no relationship to the 
world of reality. The moral is this: the psychologist must choose his 
ib eae wisely, but if he chooses a mathematical system in the first 
place, the logical thinking required tends to ensure rigor and precision 
in the definitions, predictions, and applications of the system. 

However, as Hilgard (9) points out, there are certain additional 
dangers and cautions which must be obsery 


ed b ki itl 
mathematical theories and models. Aubin ue 


the j iode First, he emphasizes the fact that 
most great scientific discoveries in the physical sciences which involved 


mathematics came about through the use of simple mathematical rela- 
tionships such as Mendel’s genetic 3 : 1 ratio or Mendelyeev's periodic 
arrangement of the elements. Hilgard further suggests that the complex 
mathematical procedures employed by learning theorists may be more 
D des a later stage of theory development, while the more 
Ae nari at og simpler) mathematical interpretations are perhaps 
Hilgard also points out that the roponents a iti 

often overlook the fact that all mid dus far cher di ei z 
learning are limited in their scope and consequently should neither be 
overgeneralized in terms of their applicability nor criticized for failing 
to fit situations for which they were never intended in the first place. 
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Finally, he suggests that despite their usefulness, models will not 
make other types of theorizing obsolete. "Verbal" theories may suggest 
new types of mathematical models which, in turn, may supplement or 
complement already existing models and theories. 


Models in Other Areas of Psychology 

Since the end of World War II model-making, along with the related 
development of drawing analogies between physical machines and the 
human nervous system, has achieved the proportions of à fad. A great 
deal of the impetus for the movement stems from the work of the cyber- 
neticists, a group of scientists working in a kind of *no man's land" whose 
area lies primarily between physiology and mathematics but is also 
bounded by the fields of engineering, psychology, biology, and economics. 
Cybernetics originated? at Harvard University in 1938 under the spon- 
Sorship of Norbert Wiener, à mathematician, and Arturo Rosenbleuth, a 
physiologist and associate of Walter Cannon's. The name cybernetics— 


a term coined by Wiener—means “g 
icists’ interest in devices and circui 
machines and animals. -- 
The original group of cyberneücr : 
Tegular interval ins the pu years in order to explore the possi- 
bilities of creating a hybrid science concerned primarily with communica- 
tions—communications not only within the nervous system and physical 
Machines, but in the field of the social sciences as well. With is m 
of World War II, the two principals in the movement et involv s 3 
defense work. Professor Wiener was associated with ber x : 
Who, in turn, was given responsibility for the dT hax 
electronic computers capable of solving complex partial di vede a 
ons, Rosenbleuth was appointed head, © jos SEINE ehan 
Cardiology in Mexico, where he ponani his research on th a 
of the issi nervous impulse. F 
a eo war, Wiener, Rosenbleuth, and others, with 


1 ion, founded an association whose 
< cile er d and practical research in the 


Purpose was t in bot : 
o engage 1n "- the group were 
New field of brio Among the original inp E: es 5 X e 
Such eminent persons as Kurt Lewin, Ln et "4 s a deport a 
Stern, Wiener's book, C ybernetics, c im Ms science up to that 
theoretical and practical developmen 
ime, inki long much 
À T :entists were thinking along: 
During the same period British scien the leaders in the 
the same fna as a ‘American colleagues. pens i 
H 7 PES 
* The historical summary is based on Wiener's boo! 


teersman” and reflects the cybernet- 
ts which control the behavior of 


sts at Harvard held seminars at 


pub 
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more restrieted British movement is Ross Ashby, whose Deg ap 
Brain (1), published in 1952, described a complex eleetronic eps : 
“homeostat,” which is capable of solving simple problems in *adjust- 
uu t the decade of the 1950's, the proliferation of Mass ipd 
and physical models resulted in the development of whole new fields, such 
as mathematical biophysies, information theory, the theory of games, 
and the like, which reflects both the great interest in applying mathe- 
maties to the social sciences and the tremendous strides made in a short 
time in a new area of science, 


For the student of psychology, perhaps the most interesting and im- 
mediately relevant “models” ) 
asoning, in brief, is this: 
us system and electronic 


, the model or analogy serves as a hypothesis 
—a hypothesis, however, with no “truth” value. For example, the opera- 
tion of neurons is held to be analogous to the operation of digital com- 
puting machines. These So-called “brain machines” are composed of 
thousands of relays which operate in an “all or nothing” (on-off) manner, 
as is also true of the single neuron which either fires or does not fire. The 
electronic computer can “remember” sets of numbers which are fed into 
it just as the brain “remembers” events, Presumably, brain memory is 
under the control of reverberatory circuits (see page 151), in the same 


way that computer memory depends on the electronic loops which store 
information. 


However, the most interestin, 
system and the machine centers 
mechanisms. We are all familiar 
home heating plant. 


£ comparisons between the nervous 
around the operation of "feedback" 
with a feedback mechanism in our 
When the house temperature falls to a certain 
critical level, a relay closes, turning on the furnace. When the tempera- 
ture rises to a certain point, “information” to this effect is fed back to 
the furnace, turning it off. This is a simple example of a stepwise nega- 
tive feedback system, A more complex type of continuous negative feed- 
back occurs in radios equipped with automatic volume control, If the 
signal from the station begins to weaken because of atmospheric dis- 
turbances, the output circuit which drives the loudspeaker "informs" the 
input circuit that more signal amplification is required, If, on the other 


hand, the signal begins to "blast" for any reason, the output circuit 
dampens the input circuit by activating negative feedback loops in the 
set. 


Positive feedback occurs in machines only when they get out of 
order. If, for example, the governor On à steam engine calls for more 
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and more steam the faster the machine runs; then the machine will tear 
itself to pieces. 

There are many analogies that can readily be drawn between the 
physiological mechanisms of behavior and both negative and positive 
feedback circuits. For example, the more we eat, the less voracious our 
appetite and the more slowly we consume additional food. Negative 
feedback circuits from the stomach inform the brain that the digestive 
organ is approaching a state of fullness. Similarly, the focusing mecha- 
nisms in the eye operate according to a negative feedback principle. 
The lens accommodates for far and near vision because it is controlled 
by the contraction and relaxation of the ciliary muscle, which, in turn, 
is governed by brain centers that “inform” the muscle whether to con- 
tract or relax, depending upon the clarity of the image arriving in the 
brain, Similarly, most of our reflex and voluntary movements depend 
upon kinesthetic feedback circuits which prevent us from over- or under- 
shooting the mark, The hand, in reaching for an object, is guided by 
the eye, which, through its connections with appropriate brain centers, 
“slows down” the reaching arm as the hand approaches the object in 
Question, Incidentally, one of the practical objectives of cybernetic 
Tesearch is to improve the quality of artificial limbs by designing into 
them feedback cireuits which will enable the wearer to make smoother 
and less machine-like movements. ' í 

Finally we might note that positive feedback also has its analogies 
to behavioral phenomena. The psychotic individual in 5 manie siate 
Seems to be operating on a positive feedback principle. Dike eia per ur 
engine, his activity level spirals to greater and greater -— until he 
Collapses into a depression as à result of sheer physieal ex simistinl. 
Perhaps part of the explanation for the dramatic effects of y a 
Qilizer drugs lies in their ability to slow down spas circuits 
the brain which are responsible for such et oe os und 

There are many more possible analogies which ean be drawn 


he E $ ines and the nervous system. Two others 
Oper a 'onie machines a À n S 
iUd ig dc i j formation which seems to serve 


are worthy of note here. The reticular : ed 
as an "eod system for the cerebral cortex might be —À 
Carrier wave broadeast by radio or television — s p : ane 
Tequency, It may be that incoming sens "d 
ipress -— pa background impulses rtl ial Sane 
9'mation before they arrive at the cortex. A similar e eds 
een offered for the function of the alpha rhythm ara Leyes 
Activities of the occipital cortex. It has been guggeste jat 2 ~ 
Wave is a fundamental scanning wave such as a telev e irn ^ m 
Ploys. The scanning wave is then modified by light waves reflecte 
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objects in the television studio, and the alpha wave by incoming sansa 
impulses from the visual system. Whatever the validity of the analogy, 
it has been demonstrated that the alpha wave is, indeed, influenced by 
incoming nervous impulses. (See page 145.) 

However interesting they may be, such analogies as we have been 
describing do not and cannot prove anything about the nervous system. 
More generally, no model has “truth” value. Models can only serve as 
devices to aid understanding and to suggest new lines of inquiry. As 
such, no one can deny that they have played an important role in the 
development of the sciences. We must, however, continually remind 


ourselves that they do not necessarily correspond to reality in any 
fundamental way. 


Concluding Remarks 


Our survey of quantitative systems in psychology has emphasized 
two main subdivisions within the general area: the evolution of quantita- 
tive systems of intelligence and the development of mathematical systems 
in learning. We have deliberately omitted any attempt to trace the 
evolution of descriptive and inferential statistical methods in psychology. 
Statistics, per se, does not belong to psychology nor does this branch of 
mathematics constitute a psychological system. Instead statistical 
methods are tools belonging to all sciences and employed by all psy- 
chologists in summarizing data and drawing inferences from their re- 
search. However, as we have shown, the emergence of sophisticated 
mathematical approaches to psychological processes has, in recent 
decades, led to the formulation of theories and models in many areas, 
especially in intelligence, learning, and physiological psychology. 

Most specialists in these fields are quite cautious in assessing the 
significance of this strong trend in contemporary psychology, All new 
developments which promise interesting leads tend to be exploited rapidly. 
In the long history of science some apparently significant approaches 

have resulted in gigantic strides forward. 


quantitative in its approach, 


However, the ultimate test of th 
constructs is their power to i 


tative systems which have validity only 
phenomena. At the present time, it app 
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the development of general quantitative laws with the universality and 
predictive value of those in the physical sciences lies far in the future. 
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Personality 


Theories of personality, like systematic theories of intelligence, have 
evolved largely outside of the traditional academic schools. As WE 
pointed out in the introduction to the preceding chapter, the differential 
psychologist approaches human behavior through the study of individual 
differences rather than by seeking general laws that apply to all man- 
kind. In the case of personality, as is also true of intelligence, the differ- 
ential psychologists program is most readily accomplished through the 
psychometrie analysis of personality and individual clinical studies. 
There is, however, another reason why personality theory has never 
been closely identified with the traditional schools. The concept of per- 
sonality itself implies the study of the individual as a whole, and, as we 
have emphasized throughout this volume, the older traditional schools 
were atomistic in their approach to behavio 
of course, the Gestalt school 
schools only Lewin in his G 
pass personality. Finally, 
personality theorists h 


a conventional school. 
has never wanted adherents. 
e field is reflected by the fact 
Theories of Personality referred 
porary theories. Even this rela- 
selection from among the many 
mber of diverse viewpoints in the 


; 88 is true of all psychological theories, it is possible 


ality according to such dimensions 
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as the relative weight given to biological as opposed to social factors, 
the emphasis on learning as opposed to perception, the relative impor- 
tance of the self-structure in the system, and so forth. Because of Space 
limitations our usual sampling approach will be invoked; consequently, 
we shall limit our discussion to theories representative of the following 
general orientations: (1) the psychoanalytic, as represented by Freud; 
(2) the constitutional, as represented by Sheldon; (3) the factorial, as 
represented by R. B. Cattell; (4) the individual approach, as represented 
by Allport; (5) the personalistie, as represented by H. A. Murray. The 
Student should also note that Goldstein's organismic theory and Lewin's 
field theory (see Chapter IX) are often considered theories of person- 
ality as well as general systems of psychology. We believe that the five 
theories discussed in the present chapter along with the two discussed in 
Chapter IX represent a fair sample of the chief orientations to person- 
ality in modern psychology. 


Freud’s Psychoanalytic Theory? 

In our discussion of Freud’s system of motivation and emotion 
(Chapters IX and X), we found it necessary to introduce a number of 
Concepts that bear on personality. In view of this, there will obviously 

€ à certain amount of overlap with the present chapter. Such a situa- 
tion is virtually unavoidable in dealing with a highly integrated deter- 
ministic theory such as Freud's. In the last analysis, this partial dupli- 
cation can be looked upon as an advantage from the student's point of 
view, Since it will serve to bring together these interrelated aspects of 
*reudian theory. 

Freud's anatomy of personality is built around the concepts of the 
id, ego, and superego. Each of these aspects of personality is related 
to the other two both genetically and functionally. The id is the primary 
aSpþect of personality of which little is known. It is, in Freud's own 
Words, “a chaos, a cauldron of seething excitement” (6, p. 104). Freud 
believed that ihe id is “somewhere” in direct contact with the somatic 
9r bodily processes from which it accepts the instinctual needs for con- 
Version into wishes. Because the id is a mass of blind instincts, it has no 
gical organization. Indeed, in it contradictory impulses may exist side 
JY side, There is, moreover, no sense of time; thus, either impulses oig; 
mally in the id or those forced into it by repression can remain unaltered 
or an indefinite period. In this way Freud is able to account for the 
Persistence of repressed traumatic experiences from childhood into adult- 


ood. Finally, the id is amoral. It possesses no sense of values and 
! The primary source from which our exposition is taken is New Introductory 


Lectures on Psychoanalysis (6, Chapter 3). 
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therefore cannot distinguish between good and evil but instead is dom- 
inated entirely by the pleasure-principle. 

Freud's evidence for the structure of the id is entirely indirect for 
the very good reason that id processes are unconscious. He deduced its 
characteristics behavioristically from the study of dreams and neurotic 
symptom formation. Because dreams represent wishes, and since symp- 
toms are essentially compromises between the direct impulses of the id 
and the demands of the ego and superego (see pages 318-320), the id is 
best characterized as the conative, unconscious aspect of personality. 
Thus, Freud conceives of a confluence of instincts as the driving force 
which constitutes the substratum of personality. These instincts originate 
out of tissue needs and are expressed in the form of wishes or desires to get 
rid of the accompanying bodily excitation. Of these instincts, the most 
important from the Freudian point of view is, of course, the sexual or 
libidinal instinct (see page 315). 

The ego is “that part of the id which has been modified by its 
proximity to the external world and the influences the latter has on it, 
and which serves the purpose of receiving stimuli and protecting the 
organism from them, like the cortical layer with which a particle of liv- 
ing substance surrounds itself" (6, p. 106). Freud further characterizes 
the ego-id relationship as one in which the ego represents external reality 
to the id at the same time effecting a compromise between the blind, 
chaotic striving of the id and the superior forces and demands of the 
environment. If the id were not so protected, it would be destroyed. 
The essential mechanism by means of which the ego accomplishes its 
_ TUnedon is through the "reality test," Specifieally, the ego; 
after observing the external world, searches its own perceptions in order 
to determine whether traces of internal impulses have crept in and thus 
distorted the memory picture. In this way the ego “dethrones” the 
pleasure principle in favor of the reality principle which, in the long 
run "promises greater security and greater success" (6, p. 106). 

The ego, as has been previously pointed ou 
aspect of personality as it needs must be if it is t 
dealing with reality. It is this latter aspect o 
believes chiefly distinguishes it from the id. Th 
and synthesizing ability of the ego m 
Padre darsi mature at man., vee ee 
ultimate goal is to p^ uer ee sips eee Hsu iub " 

d t tar as possible to meet the demands of the id 
by compromising with reality. Consequently the ego is in the position of 


an executive whose powers have been delegated to him from below. He 
must try to run the organization in such a way as to maximize both 
owner and customer satisfaction, 


t, is a logical, ordered 
o function effectively in 
f the ego which Freud 
e organizational, critical 
akes possible a life of reason despite 
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The superego is that aspect of the ego which makes possible the proc- 
esses of self-observation and what is commonly called conscience. While 
Freud believes that the superego is an aspect or function of the ego, it is, 
at the same time, more or less autonomous in function; he therefore 
deals with it as if it were a separate entity. The self-observation func- 
tion of the ego is a necessary prerequisite to the critical and judicial 
aspects of the superego. In other words, the individual must first be 
able to stand apart from himself before he can serve as his own critic. 
The moral and judicial aspects of the superego come largely from inter- 
nalization of parental restrictions, prohibitions, customs, and the like, 
through the process of identification (6, p. 90). The child wishes to be 
like his parents; he therefore unconsciously acquires the parents’ moral- 
istic point of view. Freud further points out that the child's superego 
is not modeled directly on the parents’ behavior, but instead on the 
parents’ superego. Thus, the superego becomes the vehicle of tradition, 
for, in a sense, it is handed down from generation to generation. Freud 
believes that this helps to explain why racial traditions tend to remain 
relatively fixed and yield but slowly to new developments. Finally, the 
superego is the source of man’s idealism. All striving for perfection 
arises out of the superego. 

Because of their antithetical nature, the id, ego, and superego cannot 
exist side by side as an harmonious triumvirate. Instead, the id and 
Superego are in constant conflict with the ego. The id, of course, demands 
Satisfactions which the superego cannot tolerate. Consequently, the ego 
is at the merey of both of the two remaining aspects of personality. 
Moreover, as indicated previously, the ego must meet the demande of 
reality if the individual is to function in society. As Freud puts it, “the 
Poor ego . . . has to serve three harsh masters, and has to do its best to 
reconcile the demands of all three” (6, p. 108). Because of the imminent 
danger inherent in allowing the id the satisfaction of its demands, the 
go, when hard pressed, experiences anxiety. But if it then rids ved 
of intolerable anxiety by giving in to E dig of the id, the superego 
punishes it wi ense of guilt and inferiority. d 

uiginti s inn between the pressures of the environment 
On the one hand, and the demands of the superego and id on the other 
hand, the ego develops defense mechanisms which are eneetiialty iso 
of behavior that serve to relieve ego-tensions. Generally speaking, the 
defense mechanisms function unconsciously in the sense that the ego x 
Unaware of what is taking place. Because of this, the mechanisms are 
able to fulfill their primary function of distorting reality in such a be. 
4s to take the pressure off the ego. We shall discuss each of the principa 


defense mechanisms in turn. " 
First, and of greatest significance for both the individual and Freud- 
> 
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; ry, is the mechanism of repression. In modern paythganalyno 

ian, UNECE ot has tao related meanings. First it vetare to the for : 

"er ru a SSONSSNNNSN oe SRAM EAs, Son 
snd, repression relers vo the process of preventing unacceptable impulses 
or desires from reaching consciousness, A soldier's inability to remember 
fleeing the battlefield exemplifies the first type of repression, while the 
child’s unconscious sexual attraction for the parent of the opposite sex 
exemplifies the second. In either case, the purpose is essentially the 
same, namely, to protect the ego from processes which are incompatible 
with the individual's high evaluation of himself, 


When repressions occur, they are maintained by an expenditure of 
libidinal energy. Consequently, the individual's limited store of encrgy 
is partly used up and is therefore unavailable to the ego. Moreover, 
because of the dynamic nature of repressions, they are exceedingly diffi- 
cult to resolve. Consequently, the individual who suffers from too many 
repressions becomes weakened and eventually experiences a neurosis o! 
psychosis. The tenacity with which such individuals maintain repres- 
sions is revealed in a general way by the length of a typical Freudian 
psychoanalysis and more Specifically by resistance during analysis. In a 
sense, therefore, the chief goal of psychoanalysis is the resolution of 
repressions. 

Reaction formation is a mechanism that functions to replace 
repressed wishes by their opposites. Thus, the husband whose wife is a 
hopeless invalid may unconsciously wish to be rid of her, but because any 
direct wish that she die would be abhorrent, the negative wish, through 
reaction formation, is expressed as unusual concern for her welfare and 
attentiveness to her needs, If the process Were conscious, we would say 
that the husband “leans over backwards” to show love and concern in à 
trying situation. 

Regression occurs when the individual reverts to satisfactions more 
appropriate to an earlier level of development. The older child who 
begins to wet the bed when a new baby arrives may be seeking the 
mother’s attention yet cannot bring himself to demand it consciously 
because his need arises out of jealousy and is therefore unacceptable to 
him. Similarly, but far more serious in its nature, is the adult psy- 
chotie's playing with dolls, Here regr 
remarkable degree, 


ession has progressed to a truly 


Rationalization is a defense mechanism commonly observed in daily 
life. We all rationalize whenever we give "good" or socially aeceptable 
reasons for our conduct in place of real reasons. 

Less common, and more undesirable from an adjustmental point of 
view, is the related mechanism of projection which means attributing to 


? See pages 338-339 for an experimental demonstration of regression. 
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others one's own undesirable impulses or behavior patterns. The classic 
example af yrojectian aceurs in paranoia where the ysychatic’s delusions, 


SX pannin Ville: The lo di piqeciing Qestruttive ‘impulses to other 
People or social groups. 

Fantasy is another commonly observed variety of behavior which 
as an ego-defense mechanism, takes the form of seeking imaginary satis- 
factions in place of real ones (see also page 272). 

In addition to these, we have already encountered identification 
(see page 316) wherein the individual's directly unattainable desires are 
Satisfied by putting himself in another's place. Similarly, sublimation, 
or the transformation of libidinal urges into socially acceptable interests 
and activities, we found to be one of the normal mechanisms of psycho- 
sexual development (page 316). Finally, conversion, or the changing 
of mental conflicts into physical symptoms has been discussed in connec- 
tion with psychosomatic medicine (pages 377-378). 

In concluding our discussion of id, superego, and ego functions, it 
must be emphasized that Freud did not conceive of these aspects of 
personality as real entities or little spirit-like creatures which inhabit 
the mind and control the individual as if he were a puppet which they 
worked by a system of strings. Rather, he utilized the concepts as 
symbolic of processes or systems of thought. As Hall and Lindzey have 
pointed out (7, p. 36), the id may be considered the biological component 
of personality, the ego the psychological, and the superego the social. 
Thinking of the three interacting processes in this way makes them 
seem less mysterious, and, at the same time, avoids the danger of 
personification. 

The dynamics underlying the development of personality have 
already been discussed in Chapter IX. It will be recalled that the child 
moves through three basic stages of psychosexual development, the oral, 
anal, and genital, and that differences in the adult personality are related 
to the manner in which the individual resolves the various conflicts 
associated with his early development. The student should also review 
Freud’s theory of anxiety in the chapter on emotion, since the various 
types of anxiety are closely related to the functions of the ego and 
superego, : A A ; 
Freud's system has been the most widely influential of all theories 
of personality. His views have had a profound influence not only in the 
fields of psychology and psychiatry, but in art, literature, ethies, 
Philosophy, and related disciplines as well While all psychologists 
acknowledge psychology's debt to Freud, not all are in agreement as to 
the validity of his basie assumptions and the relative emphasis which 
he placed on the various aspects of psychological development. Perhaps 
the chief target of criticism of academic psychologists is Freud's method- 
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ological procedures (7-9). His biased samples, uncritical acceptance of 
his patient's statements, and his instinct-oriented approach to personality 
have come under heavy fire in the past half century. On the other hand, 
his concept of the unconscious determination of much of our behavior, 
his causal determinism, and his emphasis on childhood as the critical 
period for personality development have been well-received by academic 
psychologists, especially the behaviorists. In recent years Freudian 
theory has undergone considerable evolution in the hands of his followers, 
and academic psychologists have made a serious attempt to subject many 
of his basic concepts to experimental verification (9, 14, 15). While the 
psychoanalysts and academicians have not yet discovered a sufficient 
number of broad areas of agreement to effect a rapprochement between 
the two disciplines, the once bitter antagonisms have largely disappeared. 
It appears likely that this desirable trend will continue in the future. 


Sheldon’s Constitutional Theory of Personality? 


In our study of motivational theory we found that type theories of 
human behavior go back at least to the ancient Greeks. Moreover, 
nearly all typologies assume that behavior characteristics are related 


ng io the manner in which 
; in bimodal or completely separate distribu- 
cept of the normal distribution implies that 
he familiar bell-shaped distribution. Sheldon 
validity of antitype criticism and insists on 
as continuous variables, On the other hand, 


psychological traits follow t 
has always recognized the 
the measurement of traits 


the importance of biological or 
has insisted on a continuous. 
constitutional factors as opp 
on the basis of broad discontinuities, 


the human physique, and 
components, 
'There are three primary components of the 


human physique of 
8 For primary sources see (17-20). 
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e a eu cm gen is 8 mixture. These are: (1) Endomorphy, 
silii g > which the indiy idual shows rotundness, an underdevelop- 
wh ies A and bone in favor of an overdevelopment of fat and 
E: nina m y the latter. Shakespeare s Sir John Falstaff exemplifies 
to which d Munus naphet 2) Mesomarp hy, which is the degree 

he individual shows a predominance of development of bone 
and muscle as opposed to the other bodily components. The person who 
is predominantly mesomorphie possesses an athletic body which is hard, 
Well proportioned, and muscular. The Greek Olympic athlete exemplifies 
mesomorphy to an extreme degree. (3) Ectomorphy is the component 
Which .determines the relative development of skin and central nervous 
tissue over the other components. The extreme ectomorph shows a high 
ratio of skin surface to total bodily mass, and, for this reason, is tall, 
thin, and underdeveloped muscularly. 

Sheldon has suggested (17) that the indivi 
to the relative preponderance of development o 
embryonic tissues, the endoderm, mesoderm, and ectoderm. In fact, the 
names for his basic components of physique are derivatives of the latter. 
The endoderm is the innermost layer of embryonic cells and is the primary 
tissue from which the inner organs or viscera are differentiated during 
feta] life, 'Thus, the endomorph with his predominantly visceral develop- 
ment is made up primarily of endodermal tissue. The mesoderm is the 
embryonie layer from which the muscles, bones and blood are derived. 
Consequently, the mesomorph is one in whom this type of tissue pre- 
dominates, Finally, the ectoderm is the primary cellular layer from 
which the skin, hair, and central nervous system is derived. Thus the 
€ctomorph with his large central nervous system and high surface area 
18 constituted largely of ectodermal tissue. (See Figure 12-1.) 

The degree to which the individual possesses each of the three 
Primary physical components of endomorphy, mesomorphy, and ecto- 
morphy is determined by comparing him to a standard set of photographs 
Of representative somatotypes (patterning of the three primary rs 
Ponents) which, in turn, has been derived by Sheldon Dm MES 
anthropomorphic measurements of thousands of individuals. Once | 

ivi : been selected actual physical 
individual's approximate somatotype has HESS The: mensie- 
Measurements are then carried out on the nude subject. he m 

à P :oet's height, girth, and weight, involve the 
ments, besides taking the subject's } ght, 8 th to diameter, trunk 
calculation of a complex set of ratios of limb length to A 


length to gi ‘ 

o girth, and so on. aed E 
When ihe measurements are completed, the eaae 
assigned an individual somatotype in s rated on each 


a ay 
4 For even greater accuracy à series of half steps may 
ements. 


dual’s physique is related 
f the three fundamental 


which he i 
be employed which allows 


a thirteen-point range of measur 
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components along a seven-point scale? The extreme endomorph Bre 
be assigned a rating of 7-1-1 indicating an excessive development o 
fat and viscera with very low development of the other bodily com- 
ponents. Similarly, 1-7-1 and 1-1-7 indicate extreme mesomorphy and 
ectomorphy, respectively. In Sheldon’s colorful language, the 1-1-7 is 
the human “walking stick," the 1-7-1 is the “golden eagle," while the 
7-1-1 is compared to manatees and dugongs. An individual who is 
average in all three components would be assigned the median value 
for each component, resulting in a somatotype of 4-4-4, 


Extreme Extreme Extreme 

ectomorphy mesomorphy endomorphy 
Fig. 12-1. A diagrammatic representation of Sheldon's three fundamental 
somatotypes, 


In addition to these basic or prim 
may also be rated on the degree to wl 
gynadromorphy, and texture. Dyspl 
shows a lack of harmony or a mar 
components in any part of his bo 
morphic individual with the le 
discrepancy Sheldon calls dysplasia. Dysplasia, 
findings, may be associated 
mental disease. Gynadromorphy is the extent 


ary components, the individual 


y may range from true hermaphroditism 
to the more everyday varieties of 


masculinity or femininity of 
appearance. 


Physical texture, or t, is the de 
a fine, aesthetically pleasing bod 
skin, hair, and perhaps underlyin 


gree to which the individual possesses 


y as revealed by the texture of his 
g body cells, 


5 For a complete description of the techniques see (20, Appendix 3) 
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- Sheldon suggests that texture is an indication of how successful the 
biologieal experiment" was that gave rise to the partieular individual 
(17, p. 21). However, precisely what significance texture, gynadro- 
morphy, and dysplasia have for temperament Sheldon is not yet certain, 
since understanding them ultimately depends upon a more thorough 


knowledge of the significance of the primary components. 
With this somewhat oversimplified account of Sheldon’s technique 


of somatotyping to serve as a background, we may now turn to his 
system of identifying the primary dimensions of temperament. The 
term temperament refers to the individual’s fundamental emotional and 
motivational nature. Behaviorially it is perhaps best described as his 
reactive disposition. Sheldon began by attempting to discover the source 
traits which, in turn, make up temperament. By means of correlation 
analyses of a variety of personality tests, he found that three primary 
clusters of traits could account for the 1,225 correlations among the 
traits studied (18). Table 12-1 shows the characteristics associated 
With the three clusters. s 
Sheldon was next faced with the task of naming the primary 
temperamental components revealed by the three trait clusters. Because 
the traits which are positively correlated with the first cluster are also 
closely associated both anatomically and functionally with the digestive 
and visceral processes, the concept viscerotonia was chosen as the name 
for the first component. Somatotonia was selected as the name of the 
second component, since the traits with which it is correlated are asso- 
ciated with the voluntary muscular system (somatic structures). Finally, 
cerebrotonia, the third component, was so designated because the on 
associated with it are “activities which have to do chiefly with attentiona 
consciousness” (18, p. 21). Essentially, the cerebrotonie tends to sub- 


stitute thought (cerebration) for direct action. 


Table 12-1, The Three Original Clusters of Traits (From Sheldon, 18) 
Group I Group IT se :: 
V-1 Relaxation S-1 Assertive posture C-1 —Ó i 
V-2 Love of comfort S-3 Energetic character- TE Las ES 
V-6 Pleasure in istic : in 
digestion S-4 Need of exercise aa een 
s i ir ss of ocior ' 
= T i i " ges C-9 Inhibited social 
an ; . 
V-15 Deep m S-13 Unrestrained a iis Beg -— 
V-19 N ed of S-16 Overmaturity o! mw 
prepare appearance C-13 Vocal — 
nidi 9 Need of action C-15 Poor sleep habits 
iai h troubled C-16 Youthful intentness 
ui C-19 Need of solitude 


when troubled 
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By organizing the twenty most important traits associated with a: 
three primary components into a scale, Sheldon constructed his Scale 
for Temperament, which is reproduced in Table 12-2. In using the scale, 
Sheldon recommends an intensive study of the individual for at least a 
year in the course of which he is observed in as many situations as 
possible and during which at least twenty analytic interviews are con- 
ducted. The interviews are for the purpose of covering such important 
aspects of the individual's life as his genetic, educational, economic, 
social, sexual, and medical history. After each such interview the sub- 
ject is rated on as many traits as possible, revisions being made whenever 
indicated. 

For Sheldon the most significant problem in the constitutional 
approach to personality is the question of what, if any, relationship 
exists between physique and temperament. In a study of two hundred 
adult males he found that viscerotonia is most closely related to 
endomorphy, somatotonia to mesomorphy, and cerebrotonia to ecto- 
morphy. The complete matrix of intercorrelations is given in Table 12-3, 
page 422. Sheldon’s results quite clearly suggest that there is a close 
correspondence between physique and temperament—so close, in fact, 
that temperament can be predicted from physique with considerable 
accuracy and concomitantly, physique from temperament. 


Table 12-2. The Scale for Temperament (From Sheldon, 


18) 
Name Date Photo No. Scored by 
I II III 
VISCEROTONIA SOMATOTONIA CEREBROTONIA 
() 1. Relaxation in C) 1. Assertiveness of () 1. Restraint in 
posture and posture and posture and 
movement movement movement, 
tightness 
() 2. Love of physical C) 


2. Love of physical 


— 2. Physiological 
comfort adventure Overresponse 
() 3. Slow reaction (D 8. The energetic () 3. Overly fast 
characteristic reactions 
— 4. Love of eating () 


4. Need and enjoy- (J 


4. Love of privacy 
ment of exercise 


— 5. Socialization of 


] — 5. Love of dominat- () 5. Mental overin- 
eating ing, lust for tensity, hyper- 
power attentionality, 
apprehensive- 
" ness 
a. É Pleasure in () 6. Love of risk and () 6. Secretiveness of 
digestion 


chance feeling, emo- 


tional restraint 
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Table 12-2. The Scale for Temperament (From Sheldon, 18) (Continued) 


I 


VISCEROTONIA 


Cy X 


08 


63 18. 


C) m. 


C) 14, 


— 15. 


C) 16. 


6 3-17; 


m 18. 


= 19 


— 20. 


Love of polite 
ceremony 


Sociophilia 


Indiscriminate 
amiability 


. Greed for 


affection and 
approval 


. Orientation to 


people 
Evenness of emo- 
tional flow 


Tolerance 


Complacency 
Deep sleep 


The untempered 
characteristic 


Smooth, easy 
communication 
of feeling, 
extraversion of 
viscerotonia 

Relaxation and 
sociophilia 
under alcohol 


Need of people 
when troubled 

Orientation 
toward child- 
hood and fam- 
ily relationships 


I. 


SOMATOTONIA 


() 7. 


Bold directness 
of manner 


. Physical courage 


for combat 


. Competitive 


aggressiveness 


. Psychological 


callousness 


. Claustrophobia 


. Ruthlessness, 


freedom from 
squeamishness 


. The unrestrained 


voice 


. Spartan indiffer- 


ence to pain 


. General 


noisiness 


. Overmaturity of 


appearance 


. Horizontal men- 


extraversion of 
somatotonia 


Assertiveness 
and aggression 
under alcohol 


Need of action 
when troubled 


. Orientation 


toward goals 
and activities 
of youth 


III 


CEREBROTONIA 


() 7. Self-conscious 


16. 


dus 


Nore: The thirty traits with parentheses constitute collectively 


the scale, 


motility of the 
eyes and face 


. Sociophobia 


. Inhibited social 


address 


. Resistance to 


habit, and poor 
routinizing 


. Agoraphobia 


. Unpredictability 


of attitude 


. Vocal restraint, 


and general 
restraint of 
noise 


. Hypersensitivity 


to pain 


. Poor sleep habits, 


chronic fatigue 
Youthful intent- 
ness of manner 
and appearance 
Vertieal mental 
cleavage 
introversion 


. Resistance to al- 


cohol, and to 
other depres- 
sant drugs 


. Need of solitude 


when troubled 


. Orientation 


toward the 
later periods 
of life 


the short form of 
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Table 12-3. Intercorrelations and Intracorrelations among the Primary 
Components (From Sheldon, 18) 


N = 200 
Viscero- Meso- Somato- Ecto- Cercb ro- 
tonia morphy tonia morphy tonia 
Endomorphy +.79 — 29 — 29 — Al — p 
Viscerotonia — 23 — 34 — 40 = 32 
Mesomorphy +.82 — 63 — bn 
Somatotonia — 53 — 62 
Ectomorphy + .83 


The possibility of predicting temperament from a study of physique 
is of considerable theoretical and practical significance. It is of theo- 
retical interest, since it would point to a biological foundation for per- 
sonality. Precisely which biological factors are responsible is, of course, 
not revealed by the existence of correlations but depends instead upon 
the results of further research. However, the age-old belief that some 
set of biological factors underlies at least the temperamental core of 
personality has received confirmation in Sheldon’s findings. 

Sheldon’s findings are of considerable practical importance in that 
he believes the individual’s basic somatotype remains relatively constant 
in the absence of gross pathological or nutritional changes, If this is 
true, then long-range prediction of temperament on the basis of present 
physique is possible, Of special interest is the possibility that young 
children could be somatotyped and personality descriptions formulated 
on the basis of such physical analyses. Sheldon and his collaborators 
(19) attempted such an investigation on delinquent boys. While there 
was considerable variation in somatotypes, the characteristic delinquent 
physique is endomorphie mesomorphy. Similarly, Sheldon suggests that 
various mental disorders are typically associated with certain somato- 
types? While preliminary and largely empirical Studies such as these 
are by no means conclusive evidence of biologieal-temperamental rela- 


tionships of high predictive value, they nevertheless suggest interesting 
and potentially useful relationships, 


By way of concluding this summ 
theory, it must be emphasized that his work has engendered considerable 
criticism and controversy. The correlations he reports between physique 
and temperament are unusually high as correlations between physical 
and mental traits go. It has been suggested by his erities that because 


Sheldon does both the somatotyping and temperamental ratings of his 
subjects the high correlations obtained reflect his bias or preconceptions 


rather than true relationships between the variables studied. Sheldon, 


ë See especially the interesting verb: 
graphic plates in the Atlas of Men where 


ary of Sheldon’s constitutional 


al descriptions aecompanying the photo- 
many such relationships are suggested. 
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himself, recognizes the danger of such cross-contamination and, in part, 
offers the following defense of his position: 


In attempting to define an individual in terms of so general a concept as a 
patterning of his static and dynamic components, we of course expose ourselves 
more or less recklessly to the danger of the halo error. Having once set up 
criteria for the measurement of ectomorphy, for example, and having established 
(or even suspected) the existence of a relationship between cerebrotonia and 
ectomorphy, it is admittedly difficult not to see cerebrotonie characteristics 
wherever ectomorphy is observed. Moreover, there is no way of removing the 
influence of the morphological patterning totally from the picture, for any in- 
vestigator who has learned to think in constitutional terms observes the general 
morphological pattern of individuals as inevitably (and as subconsciously) as a 
trained ornithologist notes the identity of birds he meets. It cannot be denied 
that whenever the writer talks with an individual, he becomes as aware of the 
fellow's somatotype as of the general state of his physical and mental health, 
Also a preliminary estimate of the relative strength of the various tempera- 
mental components is inevitably formed. The early estimate is not always 
Correct, but it is always present. : — 

Perhaps the strongest defense we can offer against the halo is simply the 
fact that we are well aware of its nature. We look for it suspiciously behind 
every bush in the psychological garden. Darwin, too, was aware of this diner. 
Concerned as he was with tracing out the broad outlines of a basic taxonomy 
According to an hypothesis which ran against the conventional — a 
types of his day, he sensed a particular danger from. that "inwar M ep 
glee” Which he found to accompany observations diametrically re uting 2 
(“smugly complacent”) critics. He noticed too that a, g- ms 
hypotheses stood out in consciousness and were well remembere |, while appar- 
ent ex ; n , He therefore took to writing down the 

exceptions tended to slip lightly by. 


latter, for emphasis and preservation (18, pp- 423-424). 


Others have criticized Sheldon's assertion that the ener i 
relatively invariant (13). Again, Sheldon recognized the me ede 
© Somatotype taken at a given cross-section in time of ths E > i = s 
e. may not adequately reflect his true biological structure. : : E 
repeated longitudinal studies of the individual and ge a d * 
‘omatotype plus a medical history is the only practical way of assessing 


i individual's hysique. cur rch is dir 
Finally, a third aportant criticism of gue s — prt 
the fact that most of it has been done on male au di dele tem - 
‘eldon is engaged on a study of female cS ae pim 
Mental] relationships, and is preparing an “Atlas j i eonun studies 
nion Volume to his recent Atlas of Men. mon m iie two siros 
Women, it is likely that significant differences ponies variables: 

* found among both the physical prar rn can be:Answered 
In the last analysis criticism in any an ‘ork toward which the 
"nly by further Nm and repetition of vm d in the original 
Criticism T directed— preferably by those not involved i g 
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studies. Until such time as Sheldon offers a “finished” system and those 
who challenge it have shown that the results cannot be duplicated, both 
Sheldon’s results and the criticism must stand.* 
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Since we are already familiar with the factor analytic method in the 
investigation of psychological problems we may begin immediately with 
a definition. Cattell defines personality as “that which permits a pre- 
diction of what a person will do in a given situation” (5, p. 2). However, 
he makes it clear that this is a working definition more denotative than 
connotative. Because personality connotes all of the behavior of the 
individual, precise description and measurement which are the first stages 
of the scientific study of personality must begin with a relatively re- 
stricted definition. When adequate descriptions and measurements have 
been carried out, the more restricted units of behavior must be integrated 
into the larger whole which, in the last analysis, is the true picture of the 
functioning personality as it exists in its natural environment. 

After discussing both types and traits as possible units of description 
and measurement, Cattell makes it clear that he favors the trait approach 
as the more fruitful. Traits are inferred from the individual’s behavior 
and are of two fundamental forms, surface traits and source traits. Sur- 
face traits are revealed by correlating "trait-elements" or “trait-indi- 
cators" which, in turn, are essentially behavior samples that “go together.” 
For example, tests or ratings of independence, boldness, alertness, en- 
thusiasm, and energy level tend, when correlated, to form a cluster 
revealing the existence of a surface trait of "Energy, Boldness, Spirited- 
ness" (4, p. 147). By means of such correlation techniques Cattell found 
that the hundreds of traits used to describe 
could be reduced to between fifty and Sixty "nuclear clusters." Obvi- 
ously, if two trait tests correlate positively to a relatively high degree 
they are describing or measuring essentially the same behavior. One 
might expect, for example, that tests of "dominance" and “ascendance” 
would show high positive correlations. In this case both are evidently 
measures of the same trait, and, even more important, are both related 
to the same underlying functional unity. 

Because of the extensiveness of the list, it is impossible to reproduce 
Cattell’s complete chart of trait clusters. However, in order to give some 
idea of the nature of surface-trait clusters, ten of Cattell’s clusters are 


presented in Table 12-4 under their appropriate “sectors” or general area 
of personality to which they refer, 
7 For a more extensive critique see (7). 
8 The exposition is primaril. 
wise indicated. 


and measure personality 


ly based on Cattell’s Personality (5) except as other- 
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Table 12-4. Selected List of Cattell's Personality Clusters (From Cattell, 4) 


Sector AA. Fineness of Character 


Nuclear Cluster AA1 Nuclear Cluster AA2 
Integrity, Altruism Conscientious Effort 
. vs. vs. 
Dishonesty, Undependability Quitting, Incoherence 
Nuclear Traits Nuclear Traits 
Honest—Dishonest Persevering—Quitting 
Seli-controlled Pedantie (Orderly)—Disorderly 
Self-denying—Selfish Painstaking—Slipshod 
Loyal—Fickle Conscientious—Conscienceless 
Fair-minded—Partial Thoughtful—Unreflective 


Reliable—Undependable 


Sector AB. Realism, Emotional Integration 
Nuclear Cluster AB1 Nuclear Cluster AB3 
Realism, Reliability Neuroticism, Self-deception 
vs. Emotional Intemperateness 


Neuroticism, Changeability vs. 


Nuclear Traits 


Practical—Unrealistic Nuclear Traits 


Reliable—Undependable Self-deceiving— 
—Neurotic 1 Neurotic— 
Placid —Worrying Hypochondriacal— 


Depressed—Cheerful 
Emotionally Intemperated—Balanced 


Absent-minded—Alert 


Loyal—Fiekle 


Sector AC. Balance, Frankness, Optimism 
Nuclear Cluster. AC1 Nuclear Cluster AC2 


Agitation, Melancholy, Obstinacy Balance, Frankness, Sportsmanship 
vs. vs. 


Placidity, Social Interest Pessimism, Secretiveness, 
Immoderateness 


Nuclear Traits : 
Depressed—Cheerful Nuclear Traits 
Hypochondriacal— Frank—Secretive 
Vorrying—Plaeid Generous—Tight-fisted 
Habit-bound—Labile Temperate—Emotionally Extreme 
Sensitive—Tough (schizoid) 

Easygoing— 


Seclusive—Sociable 
Sector D. Sociability 
Nuclear Cluster D3 


Nuclear Cluster Di 
Interest in Group Life, 


Sociability, Adventurousness, ter up 
Heartiness Liking to Participate 
vs. 
vs. : 
Self-Sufficiency 


Shyness, Timidity, Reserve 
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Table 12—4. Selected List of Cattell’s Personality Clusters (From Cattell, 4) 
(Continued) 


Sector D. Sociability (Continued) 
Nuclear Traits 
Sociable (Forward)—Shy 
Sociable (Gregarious), II—Seclusive 


Nuclear Traits 
Sociable, II—Seclusive 
Co-operative—Obstructive 


Adventurous—Timid Responsive—A loof 
Social Interests— Dependent—Independent 
Intrusive—Reserved 


Sector H. Imaginative Intuition, Curiosity, Carelessness 
Nuclear Cluster H1 Nuclear Cluster H2 
"Thrift, Tidiness, Obstinacy Creativity, Curiosity, Intuition 
vs. vs. 
Lability, Curiosity, Intuition Stability, Insensitiveness 
Nuclear Traits 
Habit-bound—Labile 
Thrifty—Careless 
Logical—Intuitive 
Pedantic—Disorderly 


Nuclear Traits 
Constructive— 
Curious—Uninquiring 
Introspective— 
Intuitive—Logical 
Changeable—Emotionally Stable 


. Tt will be observed that the traits are described as bipolar opposites. 
This convention is typical of personality systems which depend upon 
statistical methods of description and measurement. The underlying 


inanca =—— 
Dominance Submission 
Fig. 12-2. 


pm The theoretical distribution of the personality trait dominance- 
submission in the population at large. 


on pulati Few individuals are extremely dominant 
or submissive; most individuals fall in the median range 


assumption is that traits are norm 


n is th ally distributed in a continuous manner 
with few individuals showing extreme degrees of the trait, under con- 
sideration and with most people f. 


alling in the middle or ian range. 
(See Figure 12-2.) median " 


Source traits are revealed by factor analysis, and represent, deeper, 


R. B. Cattell’s Factorial System 427 


less variable, and more significant aspects of personality. While surface 
traits are merely descriptive units, the source traits upon which they 
depend are, in part, explanatory and therefore represent underlying 
causes of the observed correlations among surface traits. Cattell believes 
that with further research source traits will be found to correspond to 
the most fundamental influences—physiological, temperamental, and 
social—which give rise to personality. 

In repeated factorial studies of surface trait correlation clusters, 
Cattell has found evidence for the existence of as many as fifteen source 
traits. However, only six ". . . are repeatedly confirmed and unmis- 
takable...." The six? are as follows (5, pp. 58-63): 


Source Trait A. Cyclothymia vs. Schizothymia 

Source Trait B. General Mental Capacity vs. Mental Defect 

Source Trait F. Surgency vs. Desurgency (or Anxious, Agitated 
Melancholy) 

Source Trait H. Adventurous Cyclothymia vs. Withdrawn Schizo- 
thymia 

Source Trait K. Socialized, Cultured Mind vs. Boorishness 

Source Trait M. Bohemian Unconcernedness vs. Conventional 


Practicality 


Source traits may be further categorized according to whether they 
arise out of the operation of environmental or hereditary influences. 
Those which result from environmental forces Cattell calls environmental- 
mold traits, and those which are hereditarily determined are called 
constitutional traits., Source Trait A (Cyclothymia vs. Schizothymia) 
exemplifies a constitutional trait, while K (Socialized, Cultural Mind vs. 
Boorishness) is probably an environmental-mold trait. Surface traits, 
on the other hand, may reflect the operation of more than one source 
trait and therefore cannot be divided into environmentally versus consti- 
tutionally determined classes. . 

Finally, in regard to the descriptive phase of Cattell's system, traits 
may be categorized as dynamie traits, ability traits, or temperamental 
traits. This threefold category refers to the manner in which the trait is 
expressed. Dynamic traits are concerned with goal-directed behavior; 
ability traits, with how well or effectively the individual works toward 
a goal; and temperamental traits, with the emotional reactivity, speed, 
or energy with which he responds. Cattell believes that there is a prac- 
tical advantage in identifying traits according to their manner or modality 
Of expression. If, for example, one is concerned with the measurement 
of intelligence, the testee’s dynamic and temperamental traits should be 


? For a more extensive list see (4). 
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at an optimum level. If not, the results of the test will reflect combina- 
tions of traits rather than single traits. Similarly, in clinical investi- 
gations, abilities may be ignored in favor of dynamic and temperamental 
traits. 

Thus far we might summarize Cattell’s personality theory as follows. 
From the psychological point of view human personality may be con- 
sidered as an integration of traits. The individual’s behavior as he inter- 
acts with his environment reflects a relatively large number of surface 
traits. In any given culture such traits are common to most individuals 
and can therefore be measured by objective tests and ratings. Surface 
traits are dependent upon underlying source traits which, in turn, may 
be identified by factor analytic studies of surface trait correlation clusters. 
Such studies have thus far revealed a limited number of such traits, some 
of which are related to basic constitutional factors and others to environ- 
mental influences. Traits may also be described in terms of how they 
are expressed—as abilities, as dynamic or goal-directed traits, or as 
reactive-temperamental traits. 


In the further development of his system, Cattell is primarily con-. 


cerned with (a) the dynamics of the functioning personality and (b) its 
development. Central to the problem of dynamics are Cattell’s concepts 
of ergs and metaergs. Equally crucial to the problem of development, are 
a number of principles of personality formation. We shall consider each 
of these aspects of the theory in turn. 

In essence, an erg is a dynamic, constitutional source trait. In terms 
of a formal definition an erg is: “An innate psycho-physical disposition 
which permits its possessor to acquire reactivity (attention, recognition) 
to certain classes of objects more readily than others, to experience a 
specific emotion in regard to them, and to start on a course of action 
which ceases more completely at a certain specific goal activity than at 
any other. The pattern includes also preferred behavior subsidiation 
paths to the preferred goal" (5, p. 199). 

Cattell points out that the definition emphasizes four main points. 
First, the goal-directed individual is selectively tuned toward certain 
environmental objects. Second, an ergie pattern carries with it a certain 
characteristic emotion. Third, the pattern results in a specific type of 
goal satisfaction. Fourth, there is an innate preference for certain paths 
leading to the goal. 

Cattell is not yet ready to present a list of human ergs, but on the 
basis of preliminary research indicates that sex, self-assertion, fear, 


10 The reader should compare Cattell’s definition of an erg to McDougall’s con- 
cept of instinct. If, as Cattell suggests, the third and fourth aspects of his definition 
are combined, the three characteristics of ergic behavior are cognitive, affective, and 


conative, as is true in McDougall’s theory. "wow 
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gregariousness, parental protectiveness, appeal or self-abasement, play 
and curiosity, and narcissism are fundamental (5, p. 198) 22 

A metaerg is in all respects like an erg except that it is an environ- 
mental-mold source trait rather than a constitutional source trait. In 
short, metaergs are learned, whereas ergs are innate. Following Me- 
Dougall (see page 326 ff), Cattell considers sentiments as the most im- 
portant of the various metaergs. By definition sentiments are “... major 
acquired dynamic trait structures which cause their possessors to pay 
attention to certain objects or classes of objects, and to feel and react 
in a certain way with regard to them” (5, p. 161). 

Following Cattell’s own example, the concept of sentiment can be 
conveniently illustrated by an individual’s feelings toward his home. 
Home means first of all the partial satisfaction of the basic ergs such 
as Sex, gregariousness, and parental protection. Furthermore, one’s senti- 
ment toward home is compounded of attitudes and opinions about 
insurance, marriage, gardening, children, education, and so forth. Such 
an interrelated complex of processes Cattell describes as a “dynamic 
lattice.” Attitudes are evolved out of sentiments, and these, in turn, 
arise out of the fundamental ergs. For example, the sentiment toward 
one’s country is developed on the basis of security, protection, and dis- 
gust (presumably one is not always satisfied with one’s country!). The 
Sentiment, in turn, governs attitudes toward the movies, New York, 
divorce, the President of the United States, and so forth. Cattell's gen- 
eral term for the interdependence of attitudes, sentiments, and ergs is 
subsidiation. 

Finally, one of the most important of the sentiments is the self- 
Sentiment or ability to contemplate one’s own self. The self-sentiment 
is, of course, founded on the concept of the self which Cattell considers 
to be an integration of the ego and superego. Cattell admittedly favors 
the Freudian conception of self, but believes that he has discovered 
independent evidence in factor analytic studies to support Freud’s clini- 
cally derived concepts of the ego and superego as aspects of the self. 
In any case, Cattell argues that the *. . . ultimate integration (of senti- 
Ment structures) is to be accounted for only by a conscious sentiment 
centered in the self and including ego and superego" (5, p. 267). 

The development of the human personality is viewed as the unfolding 
9f maturational processes and their modification through learning and 
experience. Generally speaking, maturation contributes the basic per- 
ceptual and motor abilities, while learning is responsible for the modi- 
fication of innate ergs, the elaboration of metaergs, and the organization 
of the self. The course of personality development and the “principles of 


u See also (6, pp. 180-181) for a more extensive “preliminary” list of possible 
ergs, 
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personality formation" are contained in Chapters 19-21 of Cattell's 
Personality and are far too extensive in scope to summarize herc. 
Instead, we shall attempt only to present a broad outline of his 
views. 

During the period from conception to puberty, the child's personality 
undergoes its most significant developmental phases. The years from 
one to five are critical for the development of both normal and abnormal 
traits. Either type of trait remains remarkably constant from five until 
puberty. About the ages of seven to eight the child begins to be weaned 
from parental influence. He acquires the social code of his culture, the 
dominant trends in interests, characteristic emotional patterns, and, 
finally, leader-follower characteristics begin to appear. Around the age 
of ten or eleven secondary groups, such as the gang and school, begin to 
exert as much influence on the developing personality as does the home. 
Depending upon the rate of development, some children at this age 
begin to experience the cleavage between home and peer-group-approved 
forms of behavior. At the end of the period, the adolescent interests 
begin to appear. 

Adolescence is a period which makes great demands on the child. 
At one and the same time he is confronted with the many biological and 
intellectual changes typical of the period. He must adjust to the demands 
of sex accompanied as it is by increasing self-assertion, but at the same 
time is under pressure to postpone the satisfaction of sexual needs and 
strives to maintain parental approval in the face of his growing inde- 
pendence. In short, he must attempt to satisfy four different sets of 
demands which arise from the following sources: (1) the parents; (2) his 
adolescent peers; (3) the adult culture pattern; (4) the internal “resi- 
dues” of childhood (superego). 

The period of maturity is one of a gradual but steady decline of 
most of the biologically based mental processes. During this period the 
average individual tends to substitute familial for social interests, grows 
more philosophical, and is increasingly more stable emotionally. With 
the onset of old age, new adjustments are demanded as a result of both 
loss of occupation and the decreased social evaluation put upon the aged 
in our culture. 

Finally, Cattell summarizes his theory of personality development 
under seventeen “principles of personality formation.” The laws or 
principles are concerned with learning, the effects of deprivation, frustra- 
tion and blockage, the formation of sentiments, the development of the 
self, and the individual in the social context. 

In his laws of learning, Cattell accepts both contiguity (classical 


conditioning) and a modified law of effect. His treatment of goal- 
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directed behavior, frustration, and responses to frustration closely follow 
the funetionalistie point of view (see Chapter V), although there are 
strong overtones of Gestalt and field theory noticeable throughout his 
elaboration of the principles. The principles underlying the formation 
of sentiments consist, for the most part, in the application of the laws of 
learning, while the principles underlying the formation of the self lean 
heavily on Freudian concepts. The most characteristic of Cattell’s 
contributions to the formation of personality is his concept of the de- 
velopment of dynamic lattices involving subsidiation chains of ergs, 
metaergs, sentiments, attitudes, and opinions. Finally, because the indi- 
vidual personality is embedded in the larger social context, prediction of 
individual behavior is contingent upon the psychologist’s knowledge of 
the individual's relationship to the social context. 

In attempting to evaluate Cattell's factorial theory of personality, 
we are confronted with many of the same problems that arise in trying 
to assess factor theories of intelligence (see page 393). That the method 
itself is precise and highly quantitative, if correctly applied, cannot be 
doubted. Moreover, as Hall and Lindzey point out, the entrance of factor 
theories into the area of personality has provided a refreshingly empirical 
emphasis in a field otherwise overweighted with subjective theories. 
However, as is true in the area of intelligence, the factor analyst must 
at some stage in his research name the factors revealed by his empirical 
manipulations of the correlational matrices. It is at this point that 
subjectivity is likely to creep into the picture. However, as Cattell and 
others who employ factorial techniques have pointed out, refinement of 
the tests upon which the studies depend will, to a great extent, meet this 
particular criticism. 

The whole question of whether the highly objective, trait-dominated 
approach to personality is to be preferred to the clinically oriented, ideo- 
graphic approach is, of course, a long-standing controversy in the field. 
The objective method has the advantage of providing general principles 
of personality development and operation, whereas the clinieal, individual 
approach has the advantage of dealing with real individuals instead of 
Statistical abstractions. However, in the long run, the two orientations 
are not truly antagonistic but complementary. The clinician needs 
tests—tests which must be standardized by means of large-scale testing 
programs, The quantitative psychologist, on the other hand, cannot 
afford to lose sight of the individual personality. Consequently, he needs 
the elinieian's insights and observations to provide points of departure 
for the construction of tests and design of research programs. There is 
every reason to believe that the future will see an ever-increasing 
rapprochement between the two schools of thought. 
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Gordon W. Allport’s Psychology of Individuality** 


G. W. Allport’s systematic views on personality span a period of 
over twenty years. During this time he has been guided by two basic 
principles: (1) to do justice to the complexity of personality, compounded 
as it is of hereditary, temperamental, social, and “psychological” factors; 
(2) to recognize the uniqueness of each individual personality despite 
the many communalities that exist among different people. To put it 
another way, he has attempted to develop a psychology of personality 
which recognizes the value of the nomothetie approach, especially in 
regard to the problem of the foundations of personality and its quantita- 
tive measurement, but at the same time which takes cognizance of the 
value of the ideographie method. 

In his first book-length treatment of personality published in 1937, 
Allport emphasized the concept of the functional autonomy of motives 
and the organization of personality in terms of traits. The principle of 
functional autonomy holds that adult motives are varied “self-sustaining, 
contemporary systems, growing out of antecedent systems, but function- 
ally independent of them” (1, p. 194). We shall have more to say about 
this principle later, but for the present it is sufficient to emphasize that 
by casting his basic principle of personality dynamics in this form, 
Allport allowed for both the general, nomothetic approach in terms of & 
universal law while emphasizing the unique and ahistorical nature of 
individual motivation. Similarly, in dealing with traits, Allport recog- 
nized both the generalized nature of traits, in the sense that many traits 
are exhibited in common by all adult members of a given culture, but 
at the same time provided for an individual functional autonomy in the 
actual operation of traits in a given personality. 

We do not mean to give the impression that the first formulation of 
Allport’s system is nothing more than an attempt to straddle both sides 
of the nomothetic-ideographic dichotomy. Rather, we wish to emphasize 
that the system originated as an attempt to synthesize and integrate the 
relevant contemporary body of psychological knowledge on the subject 
of personality in such a way as to do justice to both points of view. 

Jt seems fair to say that in recent years Allport has become less con- 
cerned with traits and the more elemental aspects of personality dynamics 
and increasingly interested in the foundations of personalistic psy- 
chology as a science. Certainly his choices for his recent volume of 
selected papers on the nature of personality, as well as his Becoming; 
lean heavily in the direction of exploring the foundations of personality 


12 Except as noted the exposition follows (1, 2, and 3). Fora definitive bibliog- 


raphy of Allport’s work see (2, pp. 211-220). 
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theory and at the same time show an increasing emphasis on the unique- 
ness of personality and what might be called “ego psychology.” 

We have dwelled at length on these introductory considerations in 
order to point up the difficulty in summarizing a system which has been 
evolving vigorously over more than two decades. We shall attempt to do 
Justice to Allport's theory by first considering the basic system out of 
which it has evolved, namely, the earlier statement of the theory, and 
following this, outline the more recent, “open-ended” psychology charac- 
teristic of his more recent publications. 

Let us begin with his well-known definition of personality. ‘“Per- 
Sonality is the dynamie organization within the individual of those 
Psychophysical systems that determine his unique adjustments to his 
environment" (1, p. 48). Allport characterizes his definition as a 
"synthesis" of contemporary definitions and goes on to point out the 
denotation of the more important elements within the definition. 

By “dynamic organization" he means that personality is a develop- 
ing, ehanging organization which reflects motivational conditions. By 
stressing an active organization, Allport avoids what he terms the “sterile 
€numerations of the omnibus definitions." 

“Psychophysical systems,” as Allport uses the phrase, refers to habits, 
attitudes, and traits. Obviously, the choice of the term “psychophysical” 
is a recognition of the fact that both bodily and mental factors must be 
taken into consideration in the description and study of personality. 

The inclusion of the term "determine" is a natural consequence of 
Allport’s psychophysical point of view. Personality is not synonymous 
With mere activity or behavior, but instead is that which underlies 
behavior, The psychophysical systems that constitute personality are 
determining tendencies” which, when set into motion by appropriate 
stimuli, give rise to those behavioral acts through which we come to know 
Personality, 

“Unique.” We have already emphasized how Allport has stressed 
Uniqueness and individuality. Consequently, it is not surprising to find 

© concept in his definition. 

“Adjustment to his environment.” Adjustment refers to the indi- 
Vidual’s functional behavior patterns in dealing with his environment. 
Allport emphasizes that these are sometimes “maladjustments.” More- 
Over, the phrase is to be interpreted broadly enough to include creative, 
Spontaneous activities as well as "passive" reactions to environmental 
events, 

Basic to Allport’s definition is the underlying idea of personality as 
& dynamic (motivated), growing system. The concept of the functional 
autonomy of motives to which we have already alluded provides the 
Necessary foundation for the system. We must now examine the concept 
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at some length, for in many ways it constitutes the core of Allport's 
system. 

Functional autonomy refers to the observation that a given activity 
originally serving a motive may become motivating in its own right, 
hence, “autonomous.” Thus, a child originally may be motivated to 
practice the piano because of fear of parental retaliation if he fails to 
put in his daily stint. Indeed, he might prefer to be out playing baseball. 
However, after five or six years of training, the child may practice for 
the sole reason that he enjoys playing for its own sake. The activity of 
piano playing once serving to reduce the fear of punishment has now 
become self-motivating. Moreover, we may assume in this case that the 
original motive has long since subsided. Allport cites as examples of 
functionally autonomous behavior such everyday instances as the ex- 
sailor's craving for the sea, the urban citizen's longing for the hills of 
home, and the miser's amassing of wealth beyond the possibility of ever 
spending it. 

The principle of functional autonomy of motivation, as the examples 
indicate, stresses both the contemporaneity and variety of adult human 
motives. Clearly, Allport is in direct opposition to the psychoanalytic 
view of personality dynamies in which all present behavior must be traced 
to its genetic origins. Present motives, Allport admits, are continuous 
with original motives, just as a modern city is historically related to its 
origins, But neither the adult human being nor the modern city depends 
on its origins for its present "drive." Similarly, Allport divorces his 
system from the earlier instinct psychologies, such as McDougall’s. 
Instincts may appear in the course of development, but once having 
appeared are transformed under the influence of learning. Finally, All- 
port’s principle of functional autonomy is in opposition to the behaviorists’ 
theory of acquired drives. It will be recalled (see pages 368-369) that 
the behaviorist accounts for acquired drives by invoking the principle of 
generalization of conditioned stimuli. That is, if a fear is originally 
acquired by conditioning it to an arbitrary stimulus, theoretically it can 
become attached to a multitude of additional stimuli by further con- 
ditioning. But in such cases the determining factor in arousing and 
maintaining behavior is the continuing reinforcement provided by the 
various conditioned stimuli, not the activity itself. 

On the positive side, the principle of functional autonomy explains 
the transformation of the selfish child into the socialized adult. It 
accounts for the force of phobias, delusions, and other forms of com- 
pulsive behavior. Further, the driving force behind such complex activi- 
ties as craftsmanship, artistic endeavor, and genius is explained as love 
of the activity for its own sake. In all these cases, Allport feels, it 
requires a strained and illogical interpretation of human nature to account 
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for adult motivation in terms of its genetic origins. Functional autonomy 
is, in Allport’s words, “a declaration of independence” for personality 
theory (1, p. 207). While the concept of functional autonomy is a 
central principle in Allport’s system, it cannot account for the com- 
plexities of personality. Rather, the principle is concerned with how 
the dynamics underlying those “psychophysical systems” that constitute 
personality develop and serve the adult. Allport goes on to point out 
that psychology has employed such concepts as traits, habits, attitudes, 
Sets, interests, and ideals to explain the individual's readiness to respond 
to certain stimuli or classes of stimuli. He suggests that the broad 
concept of “determining tendency” covers all such dynamic postulates. 
He then goes on to characterize determining tendencies and relate them 
to traits as follows: 


The phrase “determining tendency” has both a narrow and a broad con- 
notation. In its narrower sense it refers specifically to a mental set that facili- 
tates the solution of a special problem or the execution of a certain act. In its 
broader sense, it is any directive tendency or condition of readiness for response. 
The doctrine of traits may be ordered to this broader conception. All traits 
are directive tendencies, but conversely all directive tendencies are not traits. 
Some directive tendencies are far too narrow and specific in their reference, and 
too fleeting in time to satisfy the criteria of a trait. To be sure even a transient 
mental set may have some dependence upon personal traits, for traits often 
underlie the determining tendency of the moment. But in themselves traits are 
more generalized and more enduring, having less to do with fleeting mental sets 
than with lasting mental structures such as interests, tastes, complexes, senti- 
ments, ideals, and the like (1, p. 290). 


Allport makes it clear that he favors the trait as the most valid 
concept around which a science of personality can be erected. By 
definition a trait is a generalized and focalized neuropsychic system 
(peculiar to the individual), with the capacity to render many stimuli 
functionally equivalent, and to initiate and guide consistent (equivalent) 
forms of adaptive and expressive behavior? (1, p. 295). ; 

Traits, then, are both general and focal. Put somewhat differently, 
traits as determining tendencies are aroused by certain classes of stimuli 
and not by specific stimuli. On the other hand, only certain classes of 
Stimuli arouse certain traits. For example, the trait of dominance may 
be aroused whenever the individual finds himself in the presence of other 
People, children, or even animals. In each case he tends to put himself 
in the ascendance. The trait of dominance is not activated, however, in 
the event the individual chances upon a ten-dollar bill on the floor of a 
friend’s home. Such a stimulus would arouse the trait of honesty (or 


13 Italics and parentheses original. 
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dishonesty as the case might be). It would not arouse dominance. 

The definition further implies that traits are consistent. That is, 
the Uriah Heep is consistently sycophantic and always puts himself in 
an obsequious position. Similarly, the honest man is presumably con- 
sistent in his behavior. We must, however, be careful to recognize that 
traits are not necessarily generalized from situation to situation. A boy 
may be consistently honest in a given situation, say, in handling money 
in a grocery store, but occasionally dishonest in school. Thus, the 
consistency of traits is, in part, dependent upon the consistency of the 
situation in which they are aroused. Obviously, such considerations are 
important for the practical measurement and prediction of traits. 

Allport goes on to distinguish between individual traits and common 
traits. In a sense every trait is an individual trait, since each personality 
is different from every other. However, such a view of traits, if taken 
quite literally, would make cross-comparisons between individuals im- 
possible. Indeed, if such conditions prevailed there could be no science 
of personality. However, because members of a given culture are subject 
to common evolutionary and social influences, there are many aspects of 
behavior on which members of a given culture can be compared. These 
are common traits. In his research programs employing tests, rating 
scales, and the like, the psychologist is making use of the common trait 
(nomothetie approach). Allport, himself, has provided such a technique 
in the Allport-Vernon Scale. The scale allows for a cross-comparison of 
the individual with a standardization group on the relative strength of 
common values—theoretical, economic, aesthetic, social, political, and 
religious. 

Allport further distinguishes between cardinal traits, central traits 
and secondary traits. A trait which is outstanding, all-pervasive, and 
dominant in the individual's life is a cardinal trait. It is, so to speak, 
a “ruling passion." For this reason cardinal traits are relatively rare. 
Central traits, on the other hand, are the foci of personality. They are 
the traits ordinarily measured by rating scales, mentioned in conversa- 
tion and described in letters of recommendation. Secondary traits are 
the less important or minor traits which usually escape notice except by 
the careful observer or close acquaintance. 

Finally, with regard to matters of definition, Allport distinguishes 
attitudes from traits as being aroused by a narrow range of stimuli and 
which, when in ascendance, call into play emotional reactions. Traits 
and attitudes are both central concepts in the psychology of personality. 
As Allport says, “Between them they cover virtually every type of 
disposition with which the psychology of personality concerns itself” 
(1, p. 294). 

To summarize thus far, Allport's theory of personality revolves 
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around the central concepts of traits and the functional autonomy of 
motives. Relating the two, traits are functionally autonomous reaction 
tendencies which are aroused by focal classes of stimulus situations. 
Such reaction tendencies are, in a sense, unique for each individual 
personality; but, because of common biological and environmental 
influences, many traits may be considered as common traits, thus allow- 
ing for the measurement and prediction of behavior. In some individuals 
a trait may be of such central importance as to be the dominant factor 
in life. Such rare traits are cardinal traits. For the most part the 
psychology of personality is concerned with central traits, which are 
the building blocks of personality, and to a minor extent with secondary 
traits. 

No psychologist, least of all Allport, believes that a human per- 
sonality is a mere congeries of unrelated traits. Personality demonstrates 
a unity and integration of traits. Such terms as the “ego” or the “self” 
reflect the traditional psychological view that there is an over-all unifying 
principle to which traits, motives, experiences, and so forth are related. 
In his recent publications Allport has shown an increasing concern with 
the problem of identifying and describing the inner essence of personality. 
We shall now consider his position on this aspect of the psychology of 
personality. 

The pivotal problem for the psychology of growth, as well as the 
question around which the integration and uniqueness of personality 
revolves, is the concept of the self. As Allport points out, the self lost 
out in the dominant psychological systems of the late nineteenth and 
early twentieth centuries. But more recently the concept has regained 
favor, at least in those systems which have been characteristically sub- 
jective in their approach. However, while Allport is wholeheartedly in 
favor of a self-psychology or ego psychology he warns of the danger of 
personifying the ego or self, thus making of these concepts a kind of 
deus ex machina to account for all behavior (2, p. 139; 3, p. 39). 

Allport suggests the concept of the proprium to represent what m 
chology has traditionally included under the terms self," "ego, sty e 
of life," and so forth. As Allport employs the concept, the proprium 
ineludes the bodily sense (coenesthesis) ; self-identity, or the ees 
of the continuity of self; ego enhancement ; ego extension, or the i He 
fication of external objects with the self ; rational and cognitive functions; 
the self image; and propriate striving. The last-named concept, that 
of propriate striving, is of first importance in Allport 5 system. n 

Propriate striving refers to that motivated behavior w hich is E 
central importance to the self as opposed to behavior which is [passe n 
to the self. Examples of propriate striving include all forms oie 1avior 
that serve self-realization. The scientist, the explorer, the craftsman, 
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the parent, the artist—all strive for goals that are in a sense forever 
unattainable but which confer unity to motivation and which make life 
meaningful. In Allport’s words, 


Here seems to be the central characteristic of propriate striving: its goals 
are, strictly speaking, unattainable. Propriate striving confers unity upon per- 
sonality, but it is never the unity of fulfillment, of repose, or of reduced tension. 
The devoted parent never loses concern for his child; the devotee of democraey 
adopts a lifelong assignment in his human relationships. The scientist, by the 
very nature of his commitment, ereates more and more questions, never fewer. 
Indeed the measure of our intellectual maturity, one philosopher suggests, is our 
capacity to feel less and less satisfied with our answers to better and better 


problems (3, p. 67). 


Propriate striving represents growth or abundancy motivation as 
opposed to deficiency motivation. In Allport’s opinion, too much 
emphasis has been placed on such concepts as tension reduction, homeo- 
stasis, and drive reduction. These are fragmentary, peripheral aspects of 
personality which, while important for survival, represent but one side 
of human motivation. Man seeks variety, new horizons, and the freedom 
to explore, as well as relief from the irritations attendant upon defi- 
ciencies. The essence of personality is the individual's way of living. 
The ego or self, then, becomes the integration of the propriate functions 
that constitute the unified style of life.* In the last analysis, the style 
of life for the normal, healthy individual is, to use the title of Allpovt’s 
recent volume, one of “becoming.” 

By way of concluding our summary of Allport’s personalistic 
psychology, it should be noted that he is in the process of revising his 
Personality originally published in 1937. Undoubtedly, in this revision 
Allport will include a number of revisions in his theory and, in addition, 
will take into account criticisms which have been directed at various 
aspects of the system. For this reason we shall make no attempt to 
“evaluate” what amounts to a still-evolving theory, but content ourselves 
with pointing out its influence on the field and its current relationship to 
other theories. 

First of all, the theory has been widely influential among those 
psychologists whose major concern is the area of personality. Perhaps 
one reason for its success in this respect is Allport/s insistence from the 
very beginning on the individuality of personality, while, at the same 
time, allowing for the possibility of the quantitative, nomothetic ap- 
proach through his principle of functional autonomy and his trait-theory 
orientation. 

14 [t should be noted that Allport’s psychology of the proprium is closely related 
ta Adlerian theory (pages 321-322) and to Maslow’s system of motivation (pages 


346-349). 
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Second, his insistence on a psychology which recognizes the self as a 
central concept, although launched in a period when subjective concepts 
were still unpopular, has been vindicated. As he himself points out, the 
self has erept back into psychology in recent years. However, it is to 
Allport's eredit that he has never accepted a personified self, and in his 
recent publications has emphasized his concern with this danger by 
developing the concept of the proprium to represent ways of behaving 
traditionally subsumed under self functions. Because of his emphasis 
on the self and ego functions Allport's is an “academic” theory that has 
been acceptable to clinically oriented psychologists. 

Third, Allport’s system as a whole may be characterized as on the 
subjective, tender-minded side of psychological theorizing. In terms of 
the systems reviewed in this volume, its closest affiliations are with the 
systems advocated by Adler, Maslow, the functionalists, and the Gestalt 
psychologists. This must not be taken to mean that Allport has simply 
“borrowed” from other systems. Rather, the influence of these systems 
“show through” Allport’s original contributions. 

Finally, Allport, with his emphasis on individual uniqueness and 
becomingness, may well prove to be in the vanguard of the existentialistic 
movement as it impinges upon contemporary American psychology. 
Existentialism is in reality an old philosophical movement which is 
concerned with ontology, or man’s relationship to man and his universe. 
In recent years it has been “discovered” by a number of European 
Philosophers (notably Sartre), artists, writers, and psychoanalysts who 
see the problem of existence in an essentially alien world as man’s greatest 
dilemma. While Allport is in no sense an “existentialist,” his recent 
Publication on the foundations of personality theory are entirely con- 
gruent with the existentialistic point of view. At some point in the 
hear future American academic psychologists will have to take cognizance 
of this as yet largely European movement. It seems likely that a system 
of Allport’s scope and orientation will be in the most favorable position 
to do so. 


H. A. Murray's Personology*® 


Murray's system, like Allport's, has been developed over a period 
of several decades. Moreover, Murray's theory also resembles Allport's 
in its humanistic, holistic, and eclectic orientation to the problems in- 
volved in developing a science of personality. Unlike Allport’s, Murray's 

15 The exposition is based on the following primary sources (10, 11, and 12). 
For the best brief summary of Murray’s theory see (11). However, the need-press 
theory is not elaborated in this article, which is intended only to outline certain 
asic considerations for personality theory. 
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theory has been strongly influenced by psychoanalytic conceptions of 
personality and has also placed greater stress on the importance of 
environmental influences on the individual. Finally, by way of intro- 
duction, it should be noted that Murray has consistently stressed the 
physiological processes which underlie behavior. The latter perhaps is 
a reflection of its author’s medical training. 

As a point of departure let us begin with a definition: “Personality 
is the continuity of functional forms and forces manifested through 
sequences of organized regnant processes and overt behaviors from birth 
to death” (12, p. 49). There are several principal components contained 
within this definition. First, personality exhibits continuity. In other 
words, it evolves as a continuous process over the entire lifetime of the 
individual. Second, “regnant processes” refer to dynamically organized 
brain activities. Murray has always emphasized the functional de= 
pendence of personality and mental events in general on brain processes. 
In Murray’s own words, “Since in the higher forms of life the impressions 
from the external world and from the body that are responsible for 
conditioning and memory are received, integrated and conserved in the 
brain, and since all complex adaptive behavior is evidently co-ordinated 
by excitations in the brain, the unity of the organism’s development and 
behavior can be explained only by referring to organizations occurring 
in this region” (10, p. 45). Thus, personality as the reflection of regnant 
processes is the organizing and integrating agency in the individual’s 
life. 

Third, the definition emphasizes the “functional forms,” or more 
simply the activities of personality as it contributes to the individual’s 
adaptation to his environment. It is with this latter aspect of Murray’s 
definition that we shall begin our detailed study of his system, since the 
most characteristic aspect of the theory is the dynamic or functional 
nature of personality as it mediates between the individual and his 
needs and demands of the environment. 

It will be convenient to begin with Murray’s definition of need, 
followed by a list of the more important needs as revealed in the elaborate 
studies of human personality carried out by Murray and his associates. 
Needs are defined as follows: 


A need is a construct (a convenient fiction or hypothetical concept) which 
stands for force (the physico-chemical nature of which is unknown) in the brain 
region, à force which organizes perception, apperception, intellection, conation 
and action in such a way as to transform in a certain direction an existing, 
unsatisfying situation (10, pp. 123-124). 


The fundamental needs" are listed in Table 12-5, pages 441-442. An 


16 For more extended definition of these and other needs given in Table 12-5 see 
(10, pP- 146-227). 
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1. Positive Cathexis 
Supra: 
(a) Mother 
(b) Female 
(c) Father 
(d) Male 
(e) Brother 
(f) Sister 
Infra: 
(g) Brother 
(h) Sister 
(i) Contemporary 
G) Animal 
(k) Possessions 


2. n Affiliation 
(a) Friendliness 
(b) n Sue: Dependence 
(c) n Def: Respect 
(d) n Nur: Kindness 


3. n Deference 
(a) n Blam: Compliance 
(b) n Aff: Respect 
(c) n Nur: Devotion 
(d) Ego Ideal, Emulation 
(e) Suggestibility 


4. n Nurturance 
(a) Sympathy 
(b) n Aff: Kindness 
(c) n Def: Devotion 


5. n Succoranee 
(a) Crying 
(b) n Aff: Dependence 
(c) n Harm: Appealance 


6. n Harmavoidance 
(a) Timidity 
(b) n Sue: Appealance 
(c) Nightmares 
(d) Fears 
i. Insup., Heights and 
Falling 
ii. Water 
iii. Darkness 
iv. Fire 
v. Isolation 
vi. Assault, Lightning 
i. Assault, Animals 
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10. 


11. 


12. 


13. 
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Murray's Manifest and Latent Needs (From Murray, 10) 


viii. Assault, Human 
General Hostility 
Father 
Mother 
Contemporaries 

ix. Illness and Death 
x. Miscellaneous 


. n Infavoidance 


(a) Narcisensitivity 
(b) Shyness, Embarrassment 
(c) Avoidance of Competition 
(d) Inferiority Feelings 

i. General 

ii. Physical 

iii. Social 

iv. Intellectual 


. n Blamavoidance and Superego 


(a) Sensitivity to Blame 

(b) n Def: Compliance 

(c) n Aba: Shame and Self- 
depreciation 

(d) Directive Superego 

(e) Religious Inclination 


n Abasement 

(a) n Blam: Blame-acceptance 
(b) n Def: Subservience 

(c) n Harm or n Inf: Surrender 


n Passivity 
(a) Inactivity 
(b) n Aba: Acceptance 


n Seclusion 

(a) Isolation 

(b) Reticence 

(c) n Inf: Shyness 


n Inviolacy 

(a) n Dfd: Vindication 
(b) n Ach: Restriving 
(c) n Agg: Retaliation 
(d) n Auto: Resistance 


Negative Cathexis 
Supra: 

(a) Mother 

(b) Female 

(c) Father 

(d) Male 
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Table 12-5. Murray’s Manifest and Latent 
(Continued) 


Negative Cathexis (Continued) 
(e) Brother 
(f) Sister 
(g) Contemporaries 
Infra: 
(h) Brother 
(i) Sister 2 


14. n Aggression 

(a) Temper 

(b) Combativeness 
(c) Sadism 

(d) n Dom: Coercion 
(e) n Auto: Rebellion 
(f) n Suc: Plaintance 


(g) Destruction 


.n Autonomy 

(a) Freedom 

(b) Defiance 

(c) Inv: Resistance 

(d) n Ach: Independence 


23. 


n Dominance 

(a) Leadership 

(b) Inducement 

(c) n Agg: Coercion 


16. 


17. n Rejection 
(a) Hypercriticalness 
(b) n Inf: Narcisensitivity 


(c) n See: Inaccessibility 


w 
e 


n Noxavoidance 
(a) Hypersensitivity, Gen. 
(b) Food 


18. 


n Achievement 

(a) General 

(b) Physical 

(c) Intellectual 

(d) Caste 

(e) Rivalry 

(f) Ego Ideal 

(g) n Inv: Restriving 

(h) n Auto: Independence 


19. 


explanati 


20. 


24. 


26. 


28. 


Needs (From Murray, 10) 


n Recognition 

(a) Recitals of Superiority 

(b) Cathection of Praise 

(c) n Exh: Public Performance 


.n Exhibition 


(a) n Ree: Publie Performance 
(b) n Sex: Exhibitionism 


.n Sex 


(a) Masturbation 

(b) Precocious heterosexuality 
(c) Homosexuality 

(d) Bisexuality 


n Acquisition 
(a) Greediness 
(b) Stealing 

(c) Gambling 


n Cognizance 

(a) Curiosity, General 
(b) Experimentation 
(c) Intellectual 

(d) Sexual, Birth 

(e) Genitals 


. n Construction 


(a) Mechanical 
(b) Aesthetic 


n Order 

(a) Cleanliness 

(b) Orderliness 

(c) Finickiness about Details 


. n Retention 


(a) Collectance 
(b) Conservance 


n Activity 
(a) Physical 
(b) Verbal 


on of the more technieal and unfamiliar terms follows. Positive 


cathexis means the investment of an object, such as the mother, with spe- 


cial significance. 


animals, 


'The child becomes attached to the mother, father, 
toys, and the like, and needs their presence, Supra and Infra 
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are abbreviations for supravertive and infravertive, respectively. Supra- 
vertive needs are those directed toward a superior person, while infraver- 
tive needs are directed toward inferiors. Other commonly used abbrevia- 
tions with their full equivalents are: Sue—Succorance; Def—Deference; 
Nur—Nurturance; Blam—Blame avoidance; Aff—Affiliation; Dfd—De- 
fendance; Ach—Achievement; Agg—Aggression; Auto—Autonomy or in- 
dependence; Dom—Dominance; Inv—Inviolacy; Exh—Exhibition. 

In general, it should be noted (1) that Murray's needs lean heavily 
on Freudian concepts of childhood needs and developmental patterns; 
(2) needs may be latent or overt; latent needs are essentially repressed 
needs while overt needs are freely recognized and expressed; (3) needs 
may be viscerogenic (primary), such as sex, hunger, thirst, or psycho- 
genic (secondary), such as dominance, affiliation, or abasement; (4) two 
or more needs may fuse so that a given behavior pattern satisfies more 
than one need; finally (5), needs which operate in the service of another 
need are called subsidiary needs, while determinant needs are the actual 
regulation of behavior to which the former are subservient. 

At this point we should like to pause for the purpose of interpolating 
a brief outline of the method employed by Murray and his collaborators 
in identifying the needs discussed above and the perceptual press to be 
considered subsequently. Briefly the need-press findings grew out of an 
elaborate series of investigations of fifty normal adults by Murray and 
a team of experts associated with the Harvard Psychological Clinic. 
All told, twenty-eight specialists worked together for a period of two 
and one-half years in planning, carrying out, and evaluating the results 
of the project. In order to give some idea of the scope and penetrating 
quality of the study, twenty-five different procedures were employed for 
assessing the subject’s personality. Among these were conferences, 
questionnaires, the Rorschach Test, various experimental tests, hypnotic 
and analytic sessions, and the Thematic Apperception Test. The last- 
named, familiarly known as the TAT, was especially designed by Murray 
and C. D. Morgan for the investigation of fantasy and is now one of 
the “classic” projective techniques. As should be evident from even 
this brief outline of the procedures employed in need-press studies, 
Murray’s conceptions are well grounded in empirical evidence. With 
this in mind we may go on to examine his theory of perceptual 
press, 
A perceptual press of an object or person is “what it can do to the 
subject or for the subject—the power that it has to affect the well-being 
of the subject in one way or another” (10, p. 121). The common press 
of childhood, as revealed in the study by Murray and his co-workers 
referred to above, are shown in Table 12-6 (10, pp. 291-292). 

There are no technical terms in Table 12-6 that have not already 
been defined in connection with Murray's manifest and latent needs. 


Table 12-6. The Common Press of Childhood (From Murray, 10) 


1. p Family Insupport 
(a) Cultural Discord 
(b) Family Discord 
(c) Capricious Discipline 
(d) Parental Separation 
(e) Absence of Parent: 

Father 
Mother 
) Parental Illness: 
Father 
Mother 
(g) Death of Parent: 
Father 
Mother 
(h) Inferior Parent: 
Father 
Mother 
) Dissimilar Parent: 
Father 
Mother 
(j) Poverty 
(k) Unsettled Home 


2. p Danger or Misfortune 
(a) Physical Insupport, Height 
(b) Water 
(c) Aloneness, Darkness 
(d) Inclement Weather, Lightning 
(e) Fire 
(f) Accident 
(g) Animal 
3. p Lack or Loss 
(a) of Nourishment 
(b) of Possessions 
(e) of Companionship 
(d) of Variety 


4. p Retention, Withholding Objects 


5. p Rejection, Unconcern and Scorn 


( 


a 


G 


6. p Rival, Competing Contemporary 
7. p Birth of Sibling 
8. p Aggression 
(a) Maltreatment by Elder 
Male 


Elder Female 

(b) Maltreatment by 
Contemporaries 

(c) Quarrelsome Contemporaries 

9. Fp Aggression-Dominance, 

Punishment . 

(a) Striking, Physical Pain 

(b) Restraint, Confinement 
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10. p Dominance, Coercion and 


11. 


12. 
13. 


14. 
15. 
16. 


17. 


18. 


19. 
20. 


Prohibition 
(a) Discipline 
(b) Religious Training 


Fp Dominance-Nurturance 
(a) Parental Ego Idealism 
Mother 
Father 
Physical 
Econ, Vocation 
Caste 
Intellectual 
(b) Possessive Parent 
Mother 
Father 
(c) Over-solicitous Parent, 
Fears: 
Accident 
Illness 
Bad Influences 


p Nurturance, Indulgence 


p Succorance, Demands for 
Tenderness 


p Deference, Praise, Recognition 


p Affiliation, Friendships 


p Sex 

(a) Exposure 

(b) Seduction 
Homosexual 
Heterosexual 

(c) Parental Intercourse 


Deception or Betrayal, 
Intraorganie Press 


p Illness 

(a) Prolonged, Frequent 
Illness 

(b) Nervous 

(e) Respiratory 

(d) Cardiac 

(e) Gastro-intestinal 

(f) Infantile Paralysis 

(g) Convulsions 


P Operation 


p Inferiority 

(a) Physical 

(b) Social 

` (c): Intellectual ` 


H. A. Murray's Personology 445 


However, the symbol Fp (see 9 and 11) needs clarification. Fp stands 
for a fusion of two press. In the case of 9, both aggression and domi- 
nance fuse, with the result that the child perceives the threat of punish- 
ment. Similarly, a fusion of Dominance and Nurturance results in a 
variety of perceptual press characterized by solicitude, possessiveness, 
and parental idealism. 

It must be emphasized that press are perceptual processes and do 
not represent objects or persons in the environment in any literal sense. 
The distinction between press and environment in Murray’s theory 
parallels the distinction between the situation and the field in Gestalt 
theory (sce page 130). Moreover, it should be noted that needs and 
press are interrelated in the sense that needs are fundamental to press. 
Invoking once more the example of a boy and an apple, if the boy 
is satiated the apple has little or no interest for him. If he is hungry, 
or at least not satiated, the apple is perceived as a desirable object. 
Murray, in relating needs and press, refers to the interaction of the 
individual and the environment in a behavior episode as a thema. Thus 
in using the Thematic Apperception Test, or one of the other projective 
techniques, the psychologist infers the individual’s needs from the themas 
revealed as he “interacts” with the test stimuli. 

The discussion of the interrelation of needs and press leads us to 
what Murray considers the basic data of psychological observation— 
Proceedings. Proceedings are the concrete activities of an individual 
during a specifie period of time. Internal proceedings are the individual's 
consciousness of memories, fantasies, plans for the future, bodily events, 
and so forth. External proceedings, on the other hand, refer to the 
individual's active coping with the environment during a given temporal 
period. The external proceeding is “. . . the psychologist's real entity, 
the thing he should observe, analyze, try to reconstruct and represent 
if possible with a model, and thus explain it... .” (12, p. 9) .27 i 

It has already been emphasized that the individual personality 
Possesses continuity. The concept of proceedings, it should be noted, 
does not contradict the principle of continuity. Proceedings leave traces 
behind them. In some little way each experience makes the individual 
different from what he was before that event occurred. Moreover, 
Murray employs the concept of serials to represent the functional inter- 
relatedness of proceedings which, though occurring discretely in time, 
are nevertheless dynamically related. Perhaps one of the best examples 
of serials is the long-term striving necessary to reach an important goz. 
Many proceedings stretching into programs of serials are involved in 
Teaching an objective such as a degree in medicine. . 

So much for the building blocks of Murray's conception of per- 


17 See also (11, pp. 268-269). 
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sonality. In terms of the development of. personality, Murray leans 
heavily on Freudian concepts. The concepts of the id, ego, and superego 
are accepted by Murray with modifications. Specifically, the id, from 
Murray's point of view is not entirely constituted of unacceptable 
impulses, especially during the infancy period. There is, at this stage 
of the individual's development, nothing unacceptable about the various 
spontaneous and natural emotions and impulses which make possible 
the child's continued existence. 

The ego's functions are complex, but in the main involve perception, 
intellection, and conation (or will).!5 In general, Murray's view of the 
ego is consistent with Freud's. 

Similarly, the superego is viewed as a product of cultural internaliza- 
ton, as is the case in Freudian theory. Murray also distinguishes a 
fourth aspect of mind, the ego-ideal, which, while intimately related to 
the superego, is distinguishable from it. The ego-ideal is the individual's 
guiding image of himself; it is his view of himself at some future date. 
The ego-ideal may correspond approximately to the superego, as it does 
in the normal, average individual, or, in other cases, such as the criminal 
or psychotic, may be far removed from the superego’s essentially social 
conceptions of morality, 

Murray also accepts the psychoanalytic concept of infantile com- 
plexes and fixations which lead to certain recognizable modes of adult 
behavior, Specifieally, he recognizes the anal, oral, and castration com- 
plexes of classical Freudian theory and, in addition, has emphasized sev- 
eral varieties of “claustral” complexes which are related to the individual's 
prenatal existence. Some people wish to reinstate the comforts of the 
prenatal life, In others, the complex may revolve around the anxiety 
attendant upon separation from the mother (birth trauma), and in still 
others it may take the form of anxiety over the possibility of confine- 
ment (claustrophobia), Finally, Murray recognizes the existence of a 
urethral complex. In childhood this complex involves enuresis and ure- 
thral eroticism. In the adult, it takes the form of an interest in fires 


(presumably spraying fires with water is symbolic of urination), a tend- 
ency toward narcissism, and ar 4 


i mbition which dissolves (becomes fluid) 
in the face of frustration, 

It has been possible to present 
appears to us to be the main outli 
ever, despite this limitation, 


only the barest summary of what 
nes of Murray’s complex theory. How- 
ris the more salient features and emphases 
: should IOS vu the theory is eclectic in that Murray recog- 
nizes contributions from many other point ri reover, his 
interest in anthropology, medi ee 


cine, literature, ir alli isciplines 
has contributed both richness un ne aln discit 


and diversity to his system. Second, the 
i8 n" 3l "C -— a A 
Tke best source for Murray’s views of personality organization is (12). 
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theory ranks high in its emphasis on dynamic and perceptual factors but 
does not, on the other hand, put a premium on self and individuality. 
It is difficult, therefore, to "classify" the theory with any degree of ease 
or precision. However, its emphasis on genetie factors in personality 
development, unconscious determinants in behavior, free use of Freudian 
concepts, and its essentially analytic methodology place it in the psy- 
choanalytie camp, broadly speaking. Third, Murray's theory is perhaps 
the most detailed and complex of all current theories of personality. 
In part, this is a reflection of Murray's broad interests and, in part, a 
reflection of his eclecticism. But more basically it reflects Murray the 
man—a theorist who is highly imaginative, complex in personality, and 
very much the rebel in his orientation to psychology. 

Finally, it is fair to say that Murray’s theoretical system has made 
less of an impression on "academic" psychologists than on those whose 
professional work is in the clinical field. In part, this can be attributed 
to the psychoanalytic orientation of the system, in part to its sometimes 
highly speculative nature, and finally to clinical interest in the purely 
methodological technique of the Thematic Appereeption Test. It is im- 
possible to predict which aspects of the theory as a theory will persist to 
become part of the body of psychology. Whatever the future holds, 
Murray’s careful analysis of motivational and perceptual processes in 
the dynamics of the functioning personality is in and of itself a significant 
contribution. 


Summary and Evaluation 


In reflecting on the theories of personality that we have examined, 
One cannot help but be impressed by the diversity of theoretical and 
methodological orientations. In part, this may be attributed to the fact 
that the subject matter of personality is so broad, that the field has 
attracted psychologists with widely divergent points of view. Indeed, 
it is difficult to conceive of any orientation which cannot encompass the 
study of the human personality. As we have seen, it may be approached 
from such divergent points of view as the factor-analytic, constitutional, 
and psychoanalytic. But aside from this diversity in orientation and 
despite disputes over specific issues, there is more agreement among the 
theorists than is apparent on the surface. Indeed, it is our contention 
that differences in methodological orientation are responsible for creating 
à not insignificant portion of surface disagreement which tends to obscure 
many fundamental areas of agreement. 

With the exception of the learning theorists, whose position we have 
not examined, there is general agreement that personality, whatever its 
other attributes might be, is characterized by purpose. Purpose, in turn, 
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reflects the dynamic, motivated nature of personality. Again, noting the 
same previous exception and adding Sheldon to the dissenters, there is a 
common, ever-increasing emphasis upon the self, or ego functions, as the 
core of personality. The self that is thus gaining ground is not the 
mechanistic Freudian ego, but a more “psychological” self perhaps best 
represented by Allport’s concept of the proprium. 

There is also good agreement among the various theories on the 
continuity and consistency of behavior both as a theoretical aspect of 
personality and as an important practical issue. After all, there would 
be little value in measuring personality if it were discontinuous, thereby 
making prediction, the final goal of measurement, impossible. The endur- 
ing quality of personality, along with the necessity for measurement, has 
resulted in the postulating of “units of behavior” in the form of traits 
(Cattell, Allport) ; syndromes (Sheldon) ; mechanisms (Freud) ; proceed- 
ings and serials (Murray) ; which, in the last analysis, are different ways 
of looking at aspects of behavior. While no one would pretend that these 
similar modal units of analysis spell present agreement, it cannot be 
denied that they provide a fundamental basis for future agreement. 

The more important areas where disagreement is the rule are: 
(a) the relative emphasis on unconscious determination of behavior; 
(b) the role of learning; and (c) contemporaneity of motivation. Freud 
and Murray strongly emphasize unconscious determinants, while the 
other theorists either give a moderate role to such determinants or de- 
emphasize them in favor of conscious, ego-determinants. Obviously, the 


critical factor here is the degree of influence of psychoan 
on the theory in question. 


psychoanalytic formulations 
motives and mechanisms, wl 


The psychoanalysts and those who favor 
have traditionally emphasized unconscious 


ile those from other background orienta- 
tions tend more toward conscious, modifiable determinants. 


Similarly, the less psychoanalytieally inclined tend to emphasize con- 
temporaneity in motivation and at the same time maximize the role of 
learning and cultural determinants in the development of personal- 
ity. Naturally, those who favor a constitutional approach, such as 


Sheldon, de-emphasize learning, contemporary motivation, and cultural 
factors. 


Once more, in this, 
apparent how heavily co: 
ground systems from wh 


, the background, 


n personality from which it springs, 
iduality, 


alytie concepts , 
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Epilogue 


Our survey of systems of psychology has covered twenty centuries and 
perhaps as many different theoretical points of view. However, psy- 
chology is truly a child of the nineteenth and twentieth centuries, for 
only within the past hundred years has it emerged from philosophy as an 
independent discipline. It is also true that psychology is a product of 
the Age of Analysis—an age which has witnessed an ever-increasing pro- 
liferation of scientific disciplines as the analytic method of the natural 
sciences rolled back the frontiers of knowledge. Thus, within the brief 
period of a single century, psychologists have sought to define their sub- 
ject and to establish its broad foundations as a science. 

As we have seen, the problem of definition proved to be a knotty one. 
Each emergent leader sought to establish psychology in the image of his 
own preconceptions, with the result that psychology’s infancy was char- 
acterized by a diversity of opinions as to the nature of the new science. 
An inevitable consequence of the multiplicity of definitions w 
ment over methodology. Because controversies attract supporters to 
either side, divergent viewpoints come to be organized into “schools” of 
psychology. While schools as such no longer exist in academic psychol- 
ogy, the old viewpoints are still evident, as we have tried to show in 
tracing the emergence of contemporary trends and theoretical orienta- 
tions. 

Despite the fact that so many divergent points of view have had 
their day in court, it must be admitted that no generally acceptable 
definition of psychology has emerged. Rather, the disharmony engen- 
dered by the schools gave rise to an attitude of distrust of all systematic 
orientations which pretended to be sufficiently comprehensive to encom- 


pass the whole of psychology. As a result “miniature systems” began 
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as disagree- 
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to emerge around the end of the thirties and have become the dominant 
trends in psychology today. Looked at in retrospect, the collapse of the 
schools appears to have been a salutary development. Theory and sys- 
tematizing had far outrun its empirical foundation—a state of affairs 
which is never healthy in science. However, the miniature systems still 
show the dominant characteristics of their ancestry in the parent schools. 
A study of Table 13-1, which summarizes the major systems and their 
derivatives, will help to bring out these genetic relationships. 

In emphasizing differences among schools, there is a danger that we 
shall leave the reader with the impression that contemporary psychology 
is hopelessly divided by theoretical controversies. In point of fact such 
is not the case. The original sharpness of the old conflicts has been 
dulled with the passage of time; and, for the most part, psychologists 
from one orientation not only recognize the value of other points of view, 
but borrow freely from each other. An examination of the journals in 
the field which, in the last analysis, best represent psychology as it is 
today, gives one the impression that, broadly speaking, American psy- 
chology is a functionalistic behaviorism. 

If our analysis is correct, then American psychologists have come to 
recognize that while science deals with objective events those events are 
of little interest in and of themselves but only become significant when 
they are viewed as manifestations of functional processes within the 
individual. Thus, while the definition of psychology has become more 
behavioristic, its spirit is functionalistic. There are several consequences 
of the dominance of the behavioristic-functionalism characteristic of 
contemporary psychology. First, most psychologists now look upon their 
discipline as an inferential science. Experimental observations of behav- 
ior are designed in such a way as to reveal the nature of intervening 
variables and the principles which govern their interrelationships. 

Second, psychologists have become increasingly concerned with 
dynamic or motivational processes. In part, this has resulted from the 
already noted increased emphasis on intervening variables, but, in part, 
is also related to the functionalistic spirit of contemporary psychology. 
The current interest in dynamics is revealed in the traditionally experi- 
mental areas of perception and learning by the increasingly large num- 
ber of studies concerned with the influence of motivational variables on 
those processes. In the area of personality it is responsible for the 
return of the dynamic ego or self as opposed to the traditionally mecha- 
nistie self, In short, psychology is becoming more and more the science 
of human nature without surrendering its hard-won natural science 


orientation. 
Third, the behavioral 
by the close connection wl 


-functionalistie spirit of the times is revealed 
hich exists between theory and practice. That 
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is, contemporary theories are far less programmatic than their fore- 
runners, the systems of the late nineteenth and early twentieth cen- 
turies. Instead of dealing in broad generalities, today's theorists strive 
to maintain a close functional bond between theorizing and experimen- 
tation. 

Finally, the behavioral-functionalistie spirit of American psychology 
has resulted in the large-scale development of practical applications of 
the science. It will be recalled that one of Watson's aims was to carry 
psychology into the applied fields (see page 51). This has been abun- 
dantly aecomplished in such areas as clinical, industrial, legal, military, 
advertising, and educational psychology. American psychologists have 
shown a willingness to make the practical fields a kind of adjunct to the 
experimental laboratory. While systematic and theoretical issues rarely 
play a major role in the applied fields, the vigor of applied psychology 
testifies to its highly functionalistic orientation. 

There remains but one important question. What of the future? 
Will psychology continue along the traditional lines that have guided its 
development throughout its past? There is every reason to believe that 
it will, for the simple reason that psychology is committed to the experi- 
mental method of the natural sciences and like its sister sciences must 
continue to follow the methodology common to all. However, the areas 
of high activity in psychology today do not necessarily represent trends 
that will extend far into the future. As we have pointed out from time 
to time, interest in certain phases of knowledge tends to follow cycles, 
and with cyclic interests go corresponding ups and downs in progress. 
Each area of psychology is related to every other, and new insights in 
one field often result in considerable advances in others, We have seen 
how the field of perception has been influenced in recent years by the 
contemporary interest in motivation, Moreover, as has been true in 
vision, hearing, and central motivational theory, purely technical con- 
siderations influence the pattern of development of a given area, There 
1s an especially close correlation between the improvement of electronic 
equipment, and advanees in the “physiological” areas of psychology. 
Similarly, it may be that the development and application of new mathe- 


matieal techniques will give the learning theorists their long-sought 
general laws of learning. : 


But whatever the future may hold with respect to progress in the 


various fields of psychology, one final task remains for the psychologists 
of tomorrow. That is to integrate all points of view into one; for in 
psychology, as is true in any science, all knowledge is ultimately one. 
Whether this unification will be accomplished gradually as more and more 
empirical findings point the way toward unity, or whether some future 
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genius will bring to psychology a comprehensive theoretical structure 
with the integrating force of atomic theory in the physical sciences, it is 
impossible to say. Whatever the way, no more challenging or important 
task lies ahead in any science. 
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